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FDA OVERSIGHT: BLOOD SAFETY AND THE 
IMPLICATIONS OF POOL SIZES IN THE MAN- 
UFACTURE OF PLASMA DERIVATIVES 


THURSDAY, JULY 31, 1997 

House of Representatives, 

Subcommittee on Human Resources, 
Committee on Government Reform and Oversight, 

Washington, DC. 

The subcommittee met, pursuant to notice, at 10:05 a.m., in room 
2247, Rayburn House Office Building, Hon. Christopher Shays 
(chairman of the subcommittee) presiding. 

Present: Representatives Shays, Snowbarger, Pappas, Towns and 
Kucinich. 

Ex officio present: Representative Burton. 

Staff present: Lawrence J. Halloran, staff director and counsel; 
Anne Marie Finley, professional staff member; R. Jared Carpenter, 
clerk; Cherri Branson, minority counsel; and Ellen Rayner, minor- 
ity chief clerk. 

Mr. Shays. I would like to call this hearing to order. 

Welcome to our witnesses and our guests. To minimize the risk 
of injury or death in the event of an emergency, the fire safety laws 
set a maximum on the number of people allowed in this room. 

This was not a good way to open. 

Surprisingly, the blood safety laws don’t contain the same type 
of common-sense safeguard. There are currently no limits on the 
number of blood plasma donations combined into the pools from 
which therapeutic proteins are extracted or fractionated. In the 
event of an emergency such as the appearance of a new blood-borne 
infectious agent, excessively large plasma pools increase the risk of 
disease transmission to the users of plasma-derived products, and 
make recalls more difficult. 

A user of a single dose of a fractionated product today may be 
exposed to plasma from as many as 400,000 donors. Pool sizes vary 
widely from company to company, product to product, lot to lot, 
dose to dose. There is no standard. 

Patients are not routinely informed of the risks associated with 
plasma pool sizes. Last year, in our oversight report on blood safe- 
ty, we recommended, among other steps, that plasma fractionators 
should limit the size of plasma pools, with pool sizes determined 
as much by public health risk factors as by production economies 
of scale. 

Today, we ask Federal public health agencies, blood product con- 
sumers, and the plasma industry what progress has been made 

( 1 ) 
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bringing safety considerations to bear and setting practical upper 
limits on plasma pool sizes. For some products, pooling is bene- 
ficial, even required, to capture a broad range of antibodies, for ex- 
ample, or to extract a sufficient volume of a scarce protein. For 
other products, however, there is an undeniable and direct relation- 
ship between the number of donors in the plasma pool and the risk 
of exposure to an undetected infectious agent. 

Tragedy taught us that lesson. In the early 1980’s, new hepatitis 
strains and the human immunodeficiency virus, HIV, slipped into 
the blood supply. Thousands died. Hundreds of thousands were ex- 
posed to Hepatitis C, many of whom have never been told of their 
possible infection. 

Now other viral agents, and perhaps prion diseases, pose similar 
threats to the safety of the blood supply. Yet the risks presented 
by pool sizes have not been addressed. 

Why? Because some believe pool size limits are unnecessary, 
even imprudent. Others tell virtually any production pool limits 
will have long-term negative effects on the availability and costs of 
needed medical therapies. One recent study concluded pool size re- 
ductions offer only marginal added safety for frequent and chronic 
plasma product users. This study suggests as much or more could 
be achieved by focusing on other aspects of the blood safety sys- 
tem — donors screening, viral inactivation, more aggressive disease 
surveillance. 

But the vigilance required to maintain a safe blood supply de- 
mands we avoid false choices between safety and supply, and pur- 
sue every reasonable risk reduction strategy. Given the known 
vulnerabilities of the donor screening and product recall process, it 
is not plausible to expect those aspects of the safety system to bear 
all the burden of excluding or retrieving the infectious agents 
present in plasma products as a function of pool size. As long as 
production pool sizes remain the only aspect of the entire process 
not in any way delimited by some safety considerations, we tolerate 
avoidable risk. This is intolerable. 

Plasma pool size limits could serve as a fire wall against the 
spread of a new infectious agent, particularly one that is not yet 
widely distributed or for which no detection or inactivation tech- 
nology has been developed. However transitional or brief, the 
added safety margin afforded by practical pool size limits could last 
some plasma product users a lifetime. 

We are fortunate, and grateful, to have witnesses before us today 
who are expert in every aspect of this issue: public health, clinical 
usage, safety, efficacy, blood supply, and cost. The subcommittee 
appreciates their being here today, and we look forward to their 
testimony. 

At this time, I recognize the gentleman from New Jersey. 

[The prepared statement of Hon. Christopher Shays follows:] 
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Statement of Rep. Christopher Shays 
July 31, 1997 


To minimize the risk of injury or death in the event of an emergency, the fire safety laws 
set a maximum on the number of people allowed in this room. 

Surprisingly, the blood safety laws don't contain the same type of common sense 
safeguard. There are currentlv no limits on the number of blood plasma donations combined into 
the pools from which therapeutic proteins are extracted, or fractionated. In the event of an 
emergency, such as the appearance of a new blood-borne infectious agent, excessively large 
plasma pools increase the risk of disease transmission to the users of plasma-derived products, 
and make recalls more difficult. 

A user of a single dose of a fractionated product today may be exposed to plasma from 
as many as 400,000 donors. Pool sizes vary widely, from company to company, product to 
product, lot to lot, dose to dose. There is no standard. Patients are not routinely informed of the 
risks associated with plasma pool sizes. 

Last year, in our oversight report on blood safety, we recommended, among other steps, 
that “Plasma fractionators should limit the size of plasma pools, with pool sizes determined as 
much by public health risk factors as by production economies of scale.” 

Today we ask federal public health agencies, blood product consumers and the plasma 
industry what progress has been made in bringing safety considerations to bear in setting 
practical upper limits on plasma pool sizes. 
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For some products, pooling is beneficial, even required, to capture a broad range of 
antibodies, for example, or to extract a sufficient volume of a scarce protein. For other products, 
however, there is an undeniable and direct relationship between the number of donors in the 
plasma pool and the risk of exposure to an undetected infectious agent. 

Tragedy taught us that lesson. In the early 1980s, new hepatitis strains and the human 
immunodeficiency virus (HIV) slipped into the blood supply. Thousands died. Hundreds of 
thousands were exposed to Hepatitis C, many of whom have never been told of their possible 
infection. 

Now other viral agents, and perhaps prion diseases, pose similar threats to the safety of 
the blood supply. Yet the risks presented by pool sizes have not been addressed. 

Why? Because some believe pool size limits are unnecessary, even imprudent. Others 
tell us virtually any production pool limits will have long term, negative effects on the 
availability and cost of needed medical therapies. One recent study concluded poo! siz» 
reductions offer only marginal added safety for frequent and chronic plasma product users. The 
study suggested as much, or more, could be achieved by focusing on other aspects of the blood 
safety system — donor screening, viral inactivation, more aggressive disease surveillance. 

But the vigilance required to maintain a safe blood supply demands we avoid false 
choices l^tween safety and supply, and pursue every reasonable risk reduction strategy. Given 
the known vulnerabilities of the donor screening and product recall processes, it not plausible to 
expect those aspects of the safety system to bear all the burden of excluding or retrieving the 
infectious agents present in plasma products as a function of pool size. As long as production 
pool size remains the only aspect of the entire process not in any way delimited by some safety 
considerations, we tolerate avoidable risk. That is intolerable. 

Plasma pool size limits could serve as a firewall against the spread of a new infectious 
agent, particularly one that is not yet widely distributed or for which no detection or inactivation 
technology has been developed. However transitional or brief, the added safety margin afforded 
by practical pool size limits could last some plasma product users a lifetime. 

We are fortunate, and grateful, to have witnesses before us today who are expert in every 
aspect of this issue: public health, clinical usage, safety, efficacy, product supply and cost. The 
Subcommittee appreciates your being here, and we look forward to your testimony. 
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Mr. Pappas. Thank you, Mr. Chairman. I, too, want to thank the 
panelists for being here. I am equally as interested in this issue. 
I appreciate the chairman’s leadership in calling this matter. 

Mr. Shays. Thank you. 

I ask unanimous consent that all members of the subcommittee 
be permitted to place any opening statement in the record and that 
the record remain open for 3 days for that purpose. 

And without objection, so ordered. 

I ask unanimous consent that all witnesses be permitted to in- 
clude their written statements in the record, and without objection, 
so ordered. 

And I will just mention that the ranking member wanted us to 
proceed, but we may interrupt your testimony to allow him to 
make a statement and to put it in the record. 

At this time, the committee calls before us panel one: David 
Satcher, Director, Centers for Disease Control and Prevention; Paul 
Brown, senior Research Scientist, Laboratory of Central Nervous 
System Studies, National Institute of Neurological Disorders and 
Stroke, National Institutes of Health; and Kathryn Zoon, Director 
of Center for Biologies Evaluation and Research, Food and Drug 
Administration. 

At this time, we are going to let our ranking member take his 
breath, sit down, and make a statement. 

Mr. Towns. Mr. Chairman, for the first time in all the years you 
have known me, I would just like to submit my statement for the 
record and let you move forward with the witnesses. 

Mr. Shays. OK. Thank you. I acknowledged that you allowed us 
to start earlier and we thank you because we have a long and very 
interesting day. 

[The prepared statement of Hon. Edolphus Towns follows:] 
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JULY 31. 1997 

Mr. Chairman, i want to thank you for holding today's hearing to examine the roie of 
plasma pool siae and the potential connection between CJD disease and the safety of the blood 
supply. 


In preparation for this hearing, I was surprised to learn that there are over 500 products 
which use plasma products or derivatives either in manufacturing or formulation. Clearly, each 
dose of each product may present a risk unless proper precautions have been taken. It is my 
understanding that FDA has recognized the potential risk and has recommended limiting the size 
of plasma pools. Therefore. I hope that today we hear from government and industry about a 
re«onable timetable to implement those recommendations. 

But the Issue of plasma pool size is only one of the reasons we are here today. The 
underlying fear driving questions about the size of plasma pools, the safety of the blood supply 
and the possible transmission of CJD has to do wii^the lack of action on AIDS. In 1993, the 
Depanment of Health and Human Services asked the Institute of Medicine (lOM) to study the 
spread of HIV through the blood supply in the early 1980’s. In its 1995 report, the lOM 
concluded that “a failure of leadership and inadequate decision-making processes” led to the 
aimosi unrestrained spread of this fatal disease. As a result of a lack of governmental action in the 
early days of the AIDS outbreak, thousands of people may have needlessly suffered and died. 

The AIDS experience revealed the vulnerability of the blood supply and the weakness of the 
public health system. No one wants to see those kinds of mistakes happen again. 

Therefore, the first question that we must ask here today is whether there are any 
similarities between CJD and AIDS It is my understanding that available evidence suggests that 
CJD is not transmissible in humans through blood or blood products. Some recent evidence may 
suggest that the disease may be transmissible through blood in rodents. We should further 
examine that connection, Howev«-. we should note that the agent that causes CJD seems to 
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resist current methods used in the current purification process. Between !983 and !997. thirty- 
tour reports were received and 37 domirs were diagnoKd with CJD. From the reports that we 
have received, it appears that these numbers are stable. However, we do not reallv know. 

Mr. Chairman, we do not loiow because although we have given CDC the responsibility of 
collecting information on the appearance of new diseases and the growth of known diseases, we 
have failed to provide them with the resources to adequately perform that function. Although the 
CDC has some resources to track some disuses and is currently establishing active surveillance 
programs in six states, clearly we have not ms-en them the funds they need to establish a 
comprehensive program which can track emerging or known diseases on a national basis. It is my 
understanding that the CDC is heavily depatd^tt on voluntary collaboration with state and local 
health departments which in turn depend on physician reporting of a Hmiied number of specific. 
recogni 2 ed infectious diseases. Because people in every link along this voluntary reportina chain 
are more concerned with treating patients, these refxjrts are often incomplete. Because federal 
resources are not provided to state and local health departments to support a national, active 
surveillance and notification system our ability to diagnosis and control infectious diseases is 
severely limited. While 1 share your concern about CJD as a future threat. 1 am also concerned 
about the current threat presented by tuberculosis, measles and other common diseases. 

Mr. Chairman, if we learn anything from the AIDS epidemic, I believe we should learn the 
value of effective jxibiic health notification and active surveillance. I urge you to join with me in 
assuring that adequate funding for this kind of system is obtained. 
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Mr. Shays. I have called our witnesses and they are at the table. 
As you know, we swear in everyone, including Members of Con- 
gress who come and testify. And at this time, I would ask you to 
stand and raise your right hand. 

Let me also say if there is anyone on your staffs who you think 
might want to respond to a question, we will take their names if 
they do testify. But this way we don’t have to swear them in twice 
or do it a second time. So if you all would raise your right hand. 
[Witnesses sworn.] 

Mr. Shays. OK. For the record, everyone standing answered in 
the affirmative. 

This is a very important issue and one in which we appreciate 
having such expert witnesses. We will proceed in the order I called 
you: Dr. Satcher, then Dr. Brown and Dr. Zoon. 

Dr. Satcher, we are going to try to stay within the bounds of 5 
to 10 minutes. I will roll the 5-minute over, it will turn red, and 
then we will roll it over. But if we can stay close to 5, but if you 
go over a little bit that is all right. 

STATEMENTS OF DAVID SATCHER, M.D., Ph.D., DIRECTOR, 
CENTERS FOR DISEASE CONTROL AND PREVENTION, AC- 
COMPANIED BY MARY CHAMBERLAND, BRUCE EVATT, AND 
LAWRENCE SCHONBERGER; PAUL W. BROWN, M.D., SENIOR 
RESEARCH SCIENTIST, LABORATORY OF CENTRAL NERV- 
OUS SYSTEM STUDIES, NATIONAL INSTITUTE OF NEURO- 
LOGICAL DISORDERS AND STROKE, NATIONAL INSTITUTES 
OF HEALTH; AND KATHRYN ZOON, Ph.D., DIRECTOR, CENTER 
FOR BIOLOGICS EVALUATION AND RESEARCH, FOOD AND 
DRUG ADMINISTRATION 

Dr. Satcher. OK. Thank you very much. Congressman Shays 
and members of the subcommittee. I am David Satcher, Director 
for the Centers for Disease Control and Prevention. I’m accom- 
panied by Drs. Mary Chamberland, Bruce Evatt, and Lawrence 
Schonberger. We’re pleased to be here this morning to discuss 
issues regarding plasma pool size and surveillance efforts related 
to Creutzfeldt- Jakob disease, CJD, and the blood supply. 

The Nation’s blood supply is safer than it’s ever been. However, 
the blood supply continues to face infectious disease challenges 
from both recognized and unrecognized threats. 

Since I last addressed the committee on this subject, in Novem- 
ber 1995, CDC has implemented a number of steps to improve our 
ability to monitor and respond to potential threats to the blood sup- 
ply. CDC has developed new and enhanced other surveillance sys- 
tems. We have created a full-time position occupied by Dr. 
Chamberland to facilitate intra- and interagency coordination of 
CDC’s blood safety activities. In addition, CDC continues to partici- 
pate actively in various departmental and agency committees re- 
lated to blood safety. 

The risks for infectious diseases associated with plasma products 
have decreased dramatically since the introduction of donor screen- 
ing and testing and effective viral inactivation procedures. Many 
viruses are efficiently inactivated. Unfailing adherence to and re- 
finements of inactivation procedures, combined with donor screen- 
ing, are our most critical safeguards for plasma products. However, 
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blood products made from plasma do carry risks for transmission 
of bloodborne infectious agents that cannot be eliminated through 
current inactivation practices. One strategy that has been proposed 
is to limit the number of individual donors who contribute to the 
lame plasma pools. 

The relationship between pool size and infectious disease risk is 
very complex and will not reduce infectious disease risk in certain 
situations. Nonetheless, GDC believes that setting an upper limit 
on the number of individual donors who contribute to pools used 
in the manufacturing of plasma products would be beneficial. 
Smaller pool size would provide an increased margin of safety to 
persons who receive infrequent infusions of plasma products. An in- 
dustry-wide standard would have to be established. FDA is in the 
best position to work with industry to define an upper limit and de- 
termine how it can be implemented most expeditiously. It will be 
critical to ensure that our efforts to improve the safety of blood 
products do not result in interim product shortages. 

Now concerning CJD, regarding potential transmissibility of CJD 
by blood and blood products, as Dr. Schonberger testified in Janu- 
ary 1997, I reiterate CDC’s assessment that the risk of trans- 
mission of CJD by blood and blood products is extremely small, if 
it exists at all. 

The most direct reason for concern comes from experimental 
studies demonstrating the possible occasional presence of CJD 
agents in the blood of infected patients and the infectivity of blood 
when injected into animals. Some of these studies were conducted 
by Dr. Paul Brown from NIH who is on the panel today. 

From animal studies we cannot directly infer that there is any 
risk of transmission of CJD by blood transfusion. To help answer 
these questions it is necessary to focus on available surveillance 
and epidemiologic data. CDC conducts routine surveillance for CJD 
through review of national mortality data that demonstrate stable 
annual rates for 16 years, from 1979 to 1995, and no case of CJD 
among persons with hemophilia. CDC also has undertaken to sup- 
plement its routine surveillance of CJD with an increased focus on 
persons with hemophilia. 

Specifically regarding persons with hemophilia, CDC expanded 
its collaboration with hemophilia treatment centers by active solici- 
tation for any case reports of CJD and by facilitating neuro- 
pathologic examination of brain tissue from deceased hemophilia 
patients to look for signs of CJD. 

Finally, CDC is assisting the American Red Cross in coordinating 
a long-term study of persons who receive blood components from 
donors who are subsequently reported to have been diagnosed with 
CJD. 

So how effective are CDC’s surveillance efforts? 

CDC is aware of two studies which indicate that routine mor- 
tality surveillance has good sensitivity for detecting CJD cases. 
One study found that 80 percent, another found 86 percent of con- 
firmed CJD cases could be ascertained by review of death certifi- 
cates. 

Our efforts to supplement routine surveillance for CJD with fo- 
cused activity in hemophilia treatment centers have had varying 
success — obtaining brain tissue from deceased hemophilia patients 
to examine for evidence of CJD is challenging. 
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CDC has developed a number of approaches to increase the level 
of participation by treatment centers and the number of brain au- 
topsies performed on persons with hemophilia who die with 
neurologic disorders. CDC has begun direct funding of treatment 
centers in order to implement a nationally coordinated prevention 
program to reduce complications of hemophilia. 

In these centers, we are phasing in our nationwide monitoring 
system, the Universal Data Collection System, which should cap- 
ture bloodborne infections occurring in patients and improve par- 
ticipation in CJD surveillance activities. 

So in conclusion, Mr. Chairman, ensuring the safety of the Na- 
tion’s blood supply is an important public health priority and one 
to which CDC remains strongly committed to address. Enhanced 
surveillance can play an important role in helping to ensure the 
safety. Surveillance data have certain limitations and must be in- 
terpreted with caution; however, these data provide increasing sup- 
port for CDC’s conclusion that the risk of transmission of CJD by 
blood products in humans is extremely small and, in fact, remains 
theoretical. Periodic reevaluation of data will undoubtedly provide 
a stronger scientific basis for modifying public health procedures on 
CJD and blood safety in the future. 

In regards to pool size, CDC concurs with FDA’s proposal that 
some upper limit on pool size be established. We urge careful delib- 
eration be undertaken by public health officials, by industry and 
consumers in advance of implementing pool size limitation to en- 
sure that the supplies of these life saving products are not general- 
ized. 

It is a critical issue. Thank you for the opportunity to testify be- 
fore the subcommittee. And I will be happy to respond to any ques- 
tions. 

Mr. Shays. Thank you. Dr. Satcher. 

[The prepared statement of Dr. Satcher follows:] 
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Good morning. I am Dr. David Sattd^, WrectoM- of the Centers for Disease Contt-ol and 
Prevention (CDC). I am accon^janied by Dr. ifary Chamberland, Dr. Bruce Evatt and Dr. 
Lawrence Schonbeiger with CDC’s Natioiml CeittCT for Btfectiotis Di^ases. We are pleased to 
be here this morning to discuss with you is^es related to blood safety; specifically, the safety 
implications of plasma pool sizes and our surveillance efforts related to CYeutzfeldt- Jakob Disease 
(CJD) and the blood supply. 

As the report published nearly a year ago by tWs subcommittee found, the Nation’s blood 
supply is safer than it has ever been. However, the blood supply continues to face infectious 
disease challenges from both recognized, as well as unknown threats. Ensuring that the Nation's 
supply ofbloodrand.blood products is free of infectious agents is a public health responsibility 
shared witibin the Department of Health and Human S^ces (HHS) by CDC, the Food and Drug 
Administratitm (FDA), and the National Institutes of Health (NIH). While CDC has no 
regulatory responsibility for blood safety, as the Nation’s Prevention Agency, it has the expertise 
and responsibility for surveillance and detection of public health risks associated with receipt of 
bk)od and blood products. In collaboration with EDA, CDC also keeps the public informed 
concerning such risks. 

Since I last addressed the subcomnuttee in November 1 995 on this subject, CDC has 
rniplemented a number of steps to improve our ability to monitor and respond to potential threats 
to the blood supply in the Umted States. Blood safety is a priority area in CDC’s strata to 
prevent emerging and recmerging infectious diseases. CDC has enhanced several of its 
survdll^ce systems, including those that monitor infections in persons who have hemojduHa. 
CDC has also developed new surveillance programs, such as the system to detect bactwia- 
associated transfosion reactions that was described in a recent Mori?idity_and MortalityJWeekly 
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Report (MMWR). This past year, CDC, in collaboration with FDA, responded rapidly to conduct 
a number of epidemiologic and laboratory investigadons, including bacterial sepsis associated with 
contamination of intravenous albumin and possible exposure to porcine parvovirus among persons 
receiving porcine factor VIII concentrate. CDC has also created a full-time position, occupied by 
Dr. Chamberland, to facilitate intra- and interagency coordination of CDC’s blood safety 
activities. In addition, CDC continues to participate actively in the PHS Interagency Working 
Group on Blood Safety; the HHS Blood Safety Committee, the FDA Blood Products Advisory 
Committee and Transmissible Spongiform Encephalopathy Advisory Committee, and the newly 
formed HHS Advisory Committee on Blood Safety and Availability. 

You have asked me to address two specific issues related to blood safety. The first is the 
relationship between plasma pool si 2 e and the risk of infectious diseases; the second is the 
effectiveness of surveillance efforts to detect CJD in the blood supply and the experimental work 
that suggests the potential for transmission of CJD through blood products. 

Infectious Disease Risks Associated with Plasma Pool Size 

The risks for infectious diseases associated with plasma products such as albumin, 
immunoglobulins, and clotting factor concentrates, have decreased dramatically since the 
introduction of donor screening and testing, and most importantly, effective virus inactivation 
procedures. Viruses, including human immunodeficiency virus (HIV), hepatitis B virus (HBV), 
and hepatitis C virus (HCV) are readily and efficiently inactivated by such procedures. Since 
implementation of these inactivation procedures beginning in the mid-1980s, transmissions of 
HIV, HBV, and HCV by U.S. licensed products have been virtually eliminated in recipients of 
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clotting fector concentrates. Prior to this, clotting fector concentrates carried a substantial risk of 
transmitting HBV and HCV infection; and most tragically, nearly 10,000 persons with hemophilia 
were infected with HIV in the early 1980s. Unfeiling adherence to chemical and physical 
inactivation procures and their furdier refin^ncnt, combined with donor screening, are our most 
critical safeguards for plasma products. 

Despite serening and wral inactivation techniques, blood pr<xlucts made from plasma 
carry risks for transmission of other bloodbome infectious agents. For example, clotting factor 
concentrates made from human plasma are still known to commonly .transmit hunrnn parvovirus 
B19 and, in I'are instances, hepatitis A. Ttiese infections are extremely resistant to the viral 
inactivation practices used in current manufacturing processes. In addition, the potential ^dsts 
for other, as yet unknown agents, to be transmitted if their infectivity cannot be eliminated 
through currant inactivation practices. One strategy that has been proposed is to reduce or limit 
the number of individual donors who contribute to the large pools of plasma that are used in the 
manufecture of these products. Typicaliy, a single vial of a plasma derived product, such as 
immunoglobulin or clotting factor, contains plasma from more than 10,000, and perhaps as m^y 
as 400,000 or more different donors. 

The relationship between pool size and infecrious disease risks is very complex. On the 
one hand, limiting pool size is of little benefit for infections of high frequency in the donor 
po|Rilation, wid especially for persons who receive multiple or frequent infusions ov«y a long 
period. In both of these situations, exposure to infectious pathogens that are resistant to 
inactivation would not be reduced. Also, use of larger pools is necessary for some products aich 
as immunoglobulins, which require a minimum of 1,000 donors to ensure that persons receive an 
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adequate variety of antibodies. On the other haml, although the issue of pool size is relatively 
unimportant for known infections aich as HIV, HBV, and HCV that are readily inactivated during 
processing, the large number of donors needed to produce these blood products automatically 
increases the risk for exposure to other infectious agents that ste not inat^vated. This is tme for 
persons who receive a single or infrequent infusion (e.g., intramuscular immunoglobulin) — a 
smaller pool size would reduce their risk of transmis^on of bloodbome infections. In addition, 
use of analler volume pools by manufacturers could result in less disruption .of supplies of blood 
deri^tives and less expense in the event lot(s) of product are recalled, ^ce fewer recipients 
would be involved. 

CDC believe that setting: an upper limit on the number of individual donors who 
contribute to pools used in the manufacturing of plasma products would be beneficial. Smaller 
pool sizes would provide an increased mar^ of safety to persons who receive single or 
infrequent infusions of plasma products. In addition, an industry-wide standard would be 
established. FDA is in the best position to work vdtb industry to define an upper limit and 
detennine how it can be implemented most expeditiously. If production practices require a lar^ 
volume, one approach would be for manufactures to create pools made from repeat donations. 

would decrease the number of donors in a pool without reducing the volume of the pool and 
the amount of available product, even after quality control testing. Whatever strategies or 
manufecturing changes are initiated, it will be critical to ensure that our efforts to improve the 
safety of blood products do not result in interim product shortages. 
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Creutzfddt-Jakob Disease 

In January 1997, Dr. Lawrence Schonberger summarized for the subcommittee available 
epidemiologic information about the potential transmissibility of CJD by blood and blood 
products. I would like to review the major points of his testimony as well as reiterate CDC’s 
assessment that the risk of transmission of CJD by blood and blood products is extremely small, if 
it exists at all. 

CDC understands the concern of the subcommittee and others about the potential 
transmissibility of CJD by blood and blood products. CJD is an invariably fatal brain disease that 
is caused by an unconventional agent. Disinfection is unusually difficult. Incubation periods are 
long — measured in years; and there is no practical screening test to identify those who are 
incubating the disease. In addition, since the 1970s, cases of CJD associated with medical 
procedures, such as those caused by infected pituitary-derived growth hormone and dura mater 
grafts, have been increasingly recognized. 

The most direct reason for concern about the risk of transmitting CJD by blood products 
are laboratory and experimental studies. These studies have demonstrated the possible, 
occasional presence of the CJD agent in minimal amounts in the blood of infected patients and 
have demonstrated the infectivity of blood throughout most of the incubation period in two 
different rodent models of CJD. Studies also have demonstrated the infectivity of the bu^ coat 
(i.e., that part of blood that contains white blood cells and platelets), the plasma, and some 
derivatives from plasma, particularly cryoprecipitate, when injected into the brains of animals. In 
at least one study, CJD was transmitted in an animal model by intravenous inoculation of blood 
from a sick animal. Some of these studies have been conducted by Dr. Paul Brown from the NIH. 
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How closely animal models mimic human CJD, particularly the infectivity of blood 
throughout most of the incubation period, is not known; nor can we directly infer from them the 
risk, if any, of transmission of CJD by transfusion of blood and blood products. To help answer 
these critical questions, it is necessary to fodis on available epidemiolo^c data. 

First, CDC is aware of no compelling evid^ce for any instance of transmission of CJD 
to a human recipient by blood or blood products. The absence of such case reports contrasts to 
what happened in the United States in the 1980s, when reports first appeared describing 
transmission of CJD by pituitary-derived growth hormone and by a comm^ia! brand of dura 
mater grafts. Further, the recent report from the United Kingdom of the possible spread of 
Bovine Spongiform Encephalopathy (BSE) to humans in the form of a new variant of CJD has 
increased phyrician and public awareness about CJD. 

Second, case control studies are often the most practical epidemiologic studies for 
identifying risk fectors for rare disease, such as CJD. The results of at least five such studies have 
consistently demonstrated that a history of a blood transfusion is not a risk factor for CJD. In 
none of these studies were patients with CJD more likely to have a history of blood transfiision 
than control subjects. 

Third, CDC conducts routine surveillance for CJD throu^ ongoing review of national 
mortality data. Results from 1979-1995 indicate that annual rates of CJD have remained stable 
(at about 1 cj«c per million population). Thus, de^ite re^lar blood donation by persons who 
subsequently develop CJD, blood transfusions do not appear to be amplifying CJD infections in 
the U.S. population. None of the 3, 905 reported cases of CJD was also reported to have 
hemophilia, thalassemia, or sickle cell disease — diseases associated with increased exposure to 
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blood or blood products, such ^ clotting factor concentrates and/or cryoprecipitate. Because 
many such, patients exposed to blood products at a v«y early age, it is noteworthy that no 
CJD cases were reported in persons 5-19 years of age in the United States during this 17 year 
period. 

Fourth, CDC has undertaken to supplement its routine surveillance for CJD with an 
incre^ed focus on persons with hemophilia. As part of this CDC expaiuied its 
collaboration with hemophilia treatment centers beginning in October 1995 by: 1) active 
«>licitation of more tlmn 140 centers for any case reports of CJD; and 2) facilitating 
neuropatholo^cal examinations of brain tissue from deceased hemophilic patients with neurologic 
disorders to look for signs of CJD and the presence of the agent thought to cause the dlsea^. 
Despite active solicitation of treatment caters, as well as efforts to increase providers’ awareness 
about CJD throu^ educational symporia at national hemophilia meetings, no center has report^ 
a patient with clinical CJD. CDC continues to make foUow-up inquiries to tJhe largest of these 
centere. Suitable autopsy materia! from 30 persons with hemophilia has been received to date. 
Neuropathological examination has been completed for 26 of these persons; none had evidence of 
CJD. 

Finally, to further enhance the evidence derived from routine surveillance, CDC is assisting 
the American Red Cross in coordinating a long-term, follow-up study of recipients who received 
blood components from donors who were subsequeitly reported to have be^ diagnosed with 
CJD. Using primarily the national death ind^ through 1995, the vital status of 178 recipients of 
transfosable blood components from 14 donors who subsequently developed CJD was 
determined; none of these recipients were reported to have died of CJD. Among these recipients, 
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41 persons lived 5 or more years after thdr transfusion, including nine who lived as long as 13 to 
24 ye^s. 

Data from two additional sources have demonstrated similar findings. First, the Puget 
Sound Blood Center and Program in Seattle shared wifri CDC followup data from a cohort of 

101 persons who each received more than 100 units of cryoprecipitate for a bleeding disorder 
bet\^n 1979 and 1985. Ciyoprecipitate is the blood component that contained the highest tit«^ 
of the CJD agent in the recently reported animal model experiments. It has been estimated that 
several thousand persons with hemophilia nationwide have been treated with at least some 
cryoprecipitate; however, the Puget Sound patients were treated primarily with cryoprecipitate. 
Of these 101 peraons, 76 remain alive a minimum of 1 1 to 17 years after receipt of 
cryoprecipitate; none of the 25 persons who have died were reported to have developed CJD. 

The second study vras done in Germany; none of 27 patients who definitely, or eight who 
probably, received a unit ofblood from a CJD donor died of CJD. At least 13 of these patients 
survived 10 years or longer after the transfusion. 

You have asked that I specifically address the effectiveness of our efforts to detect CJD 
that may be related to receipt ofblood and blood products. CDC is aware of two studies which 
indicate that routine mortality surveillance has good sensitivity to detect CJD cases. The first 
study, conducted in 1 1 states, found that 80 percent of all neuropathologically confirmed cases of 
CJD during 1986-1988 could be ascertsuned by review of death certificates. The second study 
was conducted in early April 1996 in four Bnei^big Infections Program sites in three states and 
two metropolitan areas as part of active surv^ance for the newly reported varmnt of CJD and 
physician-diagnosed cases of CJD. In these surveillance areas, greater than 90 percent of all 
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patholo^sts, neurolo^sts, and neuopathologists were contacted. Of the 94 CJD deaths identified 
during 1991-1995, 81 (86 percent) were fouml fixan deatii certificate review. These findings were 
reported in the CDC’ s MMWR on August 9, 1996. 

Our efforts to supplement routine sunrefllaace for CJD with focused activities in 
hemophilia treatment centers have met with varying success. The response to requests for 
reporting the number of patient deaths and patients who might have clinical CJD has been good. 
However, obtmning brain tissue fi’om deceased hemophilia patients to examine for evidence of 
CJD has proved to be challenging. First, of the 140 Federally-funded hemophilia treatment 
centers that were invited to participate in titis endeavor, only 52 volunteered. We attribute the 
modest level of participation to sev^al reasons, including; 1) insufiScient personnel and resources; 
2) small 512® of some centers; 3) survdllance not being a routine function; and 4) CDC’s direct 
funding of centers did not occur until October 1996, a year after initiation of the program in 199.5. 
Second, we have received a small number of brain autopsy specimens, and most have been from 
persons who died before October 1995 when this program was initiated. According to records 
obtdned fix)m participating treatment centers, of 56 persons with bleeding disorders who died 
during January 1996-July 1997, 20 had central nervous system symptoms; of these 20, brain 
autopsy material from 6 (30 percent) persons has been identified to date. There appear to be a 
number of reasons for the small number of brain autopsies. Brain autopsy is not routinely 
perform^ on hemophilia decedents. Permission for an autopsy must be obtained during a time of 
&nuly i^ef and high emotions. Hemophilia treatm^t staff have reported that it is difficult and 
uncomfortable to approach fermUes of dying persons about consenting to a brain autopsy. A 
si^ificant number of deaths occur outside of the hospital; consequently, hemophilia treatment 
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center staff often become aware of these deaths a^r it is too late to obtain material for 
examination. Finally, there is a reluctance on the pm of pathologists to perform brain autopsy on 
persons known to be infected with HIV and poshly CJD. 

CDC has developed a number of approaches to help increase both the level of 
participation by hemophilia treatment centers and the number of brain autopsies performed on 
persons with hemophilia who die with ns^rologic disorders. In October 1996, CDC began dir^t 
ftmding of hemophilia treatment centers in order to implement a nationally coordinated presvention 
program to reduce or eliminate the complications of hemophilia. CDC is in the process of 
fostering changes in ftie hemophilia treatment centers which wU provide a needed surveillance 
and communicahon network. This will facilitate a qufeker response time for investigation of 
reports of posable transmission of bloodbome agents. As part of this program, CDC is phasing 
in a nationwide monitoring system, the “Universal Data Collection System,” which will collect 
information about the occuiTOTce and severity of bloodbome infecrions among persons with 
bleedh^ disord«‘S, provide fi-ee testing for bloodbome infections, and retain blood specimens to 
evaluate new agents that may threaten the safety of the blood supply. Implementation of the 
system, which has necessitated modification of many operating procedures in the 140 hemophiHa 
treatment centers, is expected to be complete in 1998 . When completely implemented, the system 
should capture nearly all bloodbome infections occurring in patients treated at Federally-funded 
henmphilia h’eahnent centers and improve participation in the CJD surveillance activities. Until 
then, CDC is working hard to improve awareness and participation in these actiwfies. 

We believe that educating patients and phy^cians on the importance of the 
neuropathological examination component, and encoura^g patients to enrol! before they become 


10 



21 


ill, will increase the number of autopsies. CDC plans to develop and distribute educational 
materials to hemophilia consumer and advocacy groups in addition to treatment centers regarding 
the CJD surveillance study. Additional efforts indude worldng with pathologists to resolve 
concerns related to tte handling of HIV-infwted tissues and specimens aiKi edu<mting medical 
care providers about the importance of obtaining brain autopsies. Lastly, the implementation of 
the Universal Data Collection System may hdp recruitment for CJD surveillance. For ex^ple, 
the Universd Data Collation System informed consent process may facilitate di^jussions 
between care providers and patients about blood safety concerns, such as CJD, and lead to greater 
understanding and acceptance of the CJD survdilance project. 

Conclusions 

Ensuring the safetj’ of the Nation’s blood supply is an important public health priority and 
one to vdiich CDC remains strongly committed to address. As part of its contiraied vigilance for 
emer^g threats to the blood supply, CDC has a number of surveillance systems for the deta^rion 
of diseases that may be transmitted in the blood supply. Surveillance is a critical component of 
CDC’s mission, One ofthe four goals ofCDC’s strategic plan, “Addressing Emerging Infectious 
Disease Threats: A Prevention Strategy for the United States,” is the improvement and expansion 
of surveillance and response capabilities for infectious diseases in the United States and globally. 
Enhanced surveillance can play an important role in helping to ensure the safety of our blood and 
plasma products. 

This morning, I have described CDC’s surveillance and epidemiologic studies related to 
CJD and how we plan to strengthen these efforts. Surveillance mid epidemiolo^c data have 
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certain limitations and must be interpreted with caution. They cannot establish the absence of a 
risk. However, surv^lance and epidemiolo^c data from borii the United States and other 
countries provide increasing support for CDCs conclusion that, despite some experimental 
etidence sug^sting a potential for bloodbome transmission ofCJD, the risk of transmission of 
CJD by blood products in humans is extraneiy small and remains theoretical. Periodic 
reevaluarions of accumulating data will undoubtedly provide a stronger scientific basis for 
modi^fing, as appropriate, public health polides on CJD and blood safety in the fiiture. 

The current level of the safe^ of the blood supply largdy reflects improvements in the 
areas of donor screening and education; serologic scre^ng tests for viral pathogens; and viral 
inactivation techniques. The General Accounting in its November 1 996 report. Blood 
Su pply: Transfiision-Assodated Risks, indicated that new interventicHis will likely be of 
decreasing benefit and stated that new interventions will require carefiil consideration in order to 
identify areas of improvement that would maximize safety with reasonable costs. Limiting pool 
size is one intervention that could fiirther improve the safety of blood products in some 
situations. However, compared to the aforementioned improvements that are already in place, the 
additional margin of safety to be gained is likely far less. We concur with the FDA’s proposal that 
some upper limit on pool size be established. This would create a needed industry-wide standard. 
We urge that, careful deliberation and study be undertaken by public health officials, industry, and 
consumers in advance of implementing pool rize limitations to ensure that the supplies of these 
life-saving products are not jeopardized. 

Thank you for the opportunity to testify before the Subcommittee. I will be happy to 
answer any questions you may have. 
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Mr. Shays. I know this room is very crowded, and I apologize for 
that. If there happen to he any people from the media, we have two 
chairs over there that I would have no problem being used. They 
may use those two chairs on that side and those two chairs there. 
I am welcome to have you do it. 

Dr. Brown. 

Dr. Brown. Mr. Chairman, Mr. Pappas, Mr. Towns. Good morn- 
ing and 

Mr. Shays. Thank you. 

Dr. Brown. And good morning and thank you for the opportunity 
to testify before you. My name is Dr. Paul Brown. I’m a board cer- 
tified internist. However, I have spent the bulk of my life at the 
NIH studying issues related to the transmissible spongiform 
encephalopathies, notably Creutzfeldt-Jakob disease. 

Any time that we transfer tissues or tissue extracts from one per- 
son to another, we have to be concerned lest we transfer some un- 
wanted passengers. The recent outbreak of Creutzfeldt-Jakob dis- 
ease in hypopituitary patients as a result of contaminated growth 
hormone, and the continuing occurrence of Creutzfeldt-Jakob dis- 
ease in recipients of patients who have received dura mater grafts, 
warn us again to be vigilant about attending to the question of 
where risk might be preventable and trying to predict it and pre- 
vent it rather than simply cleaning up afterwards. 

With this in mind, we have to ask the question, what is the risk, 
if any, of the recipient of a blood product or blood to contract 
Creutzfeldt-Jakob disease from that administration? That is not 
the same question as asking what is the probability of a patient 
with Creutzfeldt-Jakob disease contributing to a donor pool. The 
bottom line is what is the risk to an individual. And that is a three- 
step process. 

And the first is: what’s the probability that a CJD patient will 
donate blood to a blood pool? 

The second step is: what is the probability that such a donation 
will in fact be contaminated? Is there going to be infectivity in the 
blood? 

And the third step is: in a recipient exposed to blood that does 
have the infectious agent in it, what is the probability that that 
person will be, in fact, infected? 

Each one of these steps is contributed to by a number of things 
which we will not have time this morning to go into. Blood pools 
and the size of blood pools contribute to the first two steps. Clearly, 
it’s a matter of common sense to say that if a disease like CJD has 
a prevalence of about one in a million, that a pool size of a million 
people will have a much greater chance of being contributed to by 
a person with CJD than if the pool size is 10,000. It’s just common 
sens© 

The numbers for a pool size of 10,000, 100,000, 500,000 are in 
the written statement. But in general, if we take the one in a mil- 
lion prevelance figure, a pool size of 10,000 would have a prob- 
ability of a little less than 1 percent of being — of being contami- 
nated, had being contributed to by a CJD donor and a pool size of 
100,000 about 7 percent. If you push it up to 500,000, the prob- 
ability that a CJD donor is going to be amongst those contributors 
goes up to 20 to 30 percent. 
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Now you’d say that’s not good and, therefore, we should keep 
pool sizes small. However, if there are three donors out there, it 
really doesn’t matter whether they donate to one pool or five pools. 
The same number of donors are going to he contributing. And, 
therefore, it doesn’t much matter whether you’ve got 10 pools of 
10,000 contributors or 1 pool of 100,000 contributors. The same 
number will be there. 

Now, you might say, well, wouldn’t it be better if the contamina- 
tion was only the three pools? We’d have at least seven pools that 
we knew were clean. And that is quite correct. But that brings us 
to the second step, which is how much infectivity is going to be 
found in the blood of a donor. And CJD is a little special in that 
regard, because unlike hepatitis or AIDS, the amount of infectivity 
in the blood of a CJD donor, although we don’t have precise meas- 
urements, is almost certainly very small. And unlike the situation 
with HIV, a single donation could not saturate the entire donor 
pool. With CJD we’re probably talking, at most about 10, 20, 30, 
40 infectious particles. And they will be fully dispersed in donor 
pool sizes as small as 10,000 donors. So that those 30 or 40 par- 
ticles are still going to find their way to 30 or 40 different recipi- 
ents, whether the pool has 10,000, 50,000, or 100,000 donors. 

And that brings us to the third step, which is what’s the likeli- 
hood that a patient who’s getting a product is going to be infected. 
Again, we don’t know the answer to that question with precision. 
We do know that the administration by peripheral routes, as op- 
posed to intracerebral inoculation directly into the brain, is a very 
inefficient way of transmitting infection. This is not an easy disease 
to get. We know that the efficiency is anywhere between 10 and 
10,000fold less. So the question as to whether or not a person is 
actually going to contract CJD from contaminated blood donation 
is not at all clear. 

I think this morning, in conclusion, you will certainly have a con- 
sensus, if for no other reason than the common sense reason, that 
if you decide to recall a pool, it certainly seems to make sense to 
recall a smaller pool than a larger pool. But I would hope that the 
committee and the general public through this committee would 
recognize the equal importance of what you said in your preamble, 
which is that continuing research is needed on the questions for 
which we still have very imperfect information. How long, for ex- 
ample, before a CJD patient develops signs, is his blood infectious? 
How inefficient is intravenous administration of a product? Can we 
clean up the plasma in ways that would be quite simple? For exam- 
ple, why not spin plasma 10 times faster or 5 times longer if infec- 
tivity of this disease is associated with white cells? What a simple 
way to clean up plasma. We just sediment the infectivity. Nobody 
has done it. What if we used iodine? We have a collaboration now 
with Dr. William Drohan in the Red Cross which gives us a possi- 
bility of perhaps inactivating the virus. So these are the kinds of 
laboratory experiments that should throw some light on the prob- 
lem. And I very much look forward at this sort of twilight of my 
own career to be in a position to help solve some of these problems. 
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Thank you, Mr. Shays. 

Mr. Shays. Thank you. I am tempted to ask you to define twi- 
light in your career. 

Dr. Brown. Pink scalp. 

Mr. Shays. That would apply to many. And I’m not offended. 

[The prepared statement of Dr. Brown follows:] 
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Mr. Chairman and members of the subcommittee, good morning, and thank 
you for inviting me to speak to you about tl» potential risk of transmitting Creutzfeldt-Jakob 
disease (CJD) via blood or blood product My name is Dr. Paul Brown; I am a Board Certified 
Internist who has spent most of his profesaonal career at the National Institute of Neurological 
Disorders and Stroke investigating various aspects of a group of diseases known as the 
transmissible spongiform encephalopathies, of CJD is the best known example. 

CJD is a fatal degenerative disease of the brain that mainly affects adults between the ages of 
50 and 75 years. It usually begins with a loss of memory that gradually progresses to frank 
dementia, and is accompanied by physical deficits such as incoordination, slurred speech, visual 
loss, muscle twitching (myoclonus), rigidity, weakness, mutism, and coma. The entire process is 
not udike Alzheimer’s disease run in “fest forward,” and plays out to an invariably fatal ending in 
less than a year’s time from the onset of symptoms. 

Left to its own devices, CJD afflicts only about one in a million people each year, which 
translates to about 250 cases in the United States, a figure that exceeds our present day 
experience with polio or rdDies but falls short of the concerns presented by AIDS, viral hepatitis, 
herpes infections, or even measles. Why should this comparatively rare disease be the subject of 
so much attention? Most likely, because it shares so many features of the numerically more 
important Alzheimer’s disease but is even more devastating to witness, and because it can be 
transmitted through medical procedures that often involve young people. 

A poignant recent example of medtcalfy caused CJD is the outbreak of disease in 
hypopituitary patients treated with native growth hormone that until 1985 was extracted and 
processed from the pituitary glands of cadavers. Some cadaver donors had unsuspected CJD, and 
their glands were included in random batches of hormone used to treat some 7000 plus patients in 
the^nited States, The resulting contamination is responsible, to date, for 21 deaths, that, 
together with the consequences of similar contaminations in England and France, account for a 
total of nearly 100 deaths in treated adolescents and young adults, with new cases continuing to 
occur after longer and longer incubation periods following infections that occurred in the 1970’s. 
Advances in biotechnology supported by the NIH have made possible an unlimited supply of 
recombinant growth hormone free of the risk inherent in the use of growth hormone of human 
origin. 

The gro\«h hormone tr^edy, and an even more recent outbreak of CJD in neifosut^ical 
patients who years ago had received contaminated dura mater grafts - also from cadaver donors 
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who had unsuspected CJD - has forc^ us to a>nsda’ wjth renewed concern any mechcal 
procedure that involves the transfer of tissue orbodSy fluids from one human being to another, 
and to try to predict where further danger migbt be present and preventable. 

This morning we ^ considering the po^ble risk that an individual rece^g blood (or a 
blood product) will contract CJD. The of this risk depends upon a sequence of thr^ 
probabilities: the probability that pooled blood wfl contain a donation from at least one individual 
with CJD. the probability that an individual receiving a therapeutic product made from such a 
pool will be exposed to the infectious agent, and the probability that a recipient who is so exposed 
will be infected and contract CJD. 

The probability that pooled blood will contain a donation from a diseased individual depends 
the prevalence of CJD in the donor population, and the number of donors who contribute to the 
blood pool (donor pool size). The prev'alence of CJD in the United States is estimated to be one 
case per 1 .3 million pasple, aid the size of donor pools in current practice typically ranges from a 
low of 1 0,000 donations to a high of 100,000 donations, although an occasional pool reaches 

400.000 donations. Using the 10,000 to 100,000 numbers, the probability that a CJD patient will 
contribute to a pool of 10,000 donors is 0.8%; if the pool size is increased to 100,000 donors, the 
probability rises to 7.6%. 

Because it is unusual for a person who is already U! with CJD to donate blood, our primary 
concern should be directed towards donations made during the period before illness begins. 
Unfortunately, we do not know how long Wood migltt be infectious before a person shows the 
symptoms of CJD, but from studies in experimental animals, we can make an educated guess that 
infectivity could be present for as long as 10 years before the onset of symptoms. The prevalence 
figure for a person “incubating” CJD would thus be 10-fold greater than the prevalence of 
clinically apparent CJD, and the probability that a potentially infectious individual would 
contribute to a donor pool becomes 7.6% for a pool of 10,000 donors, and 55% for a pool of 

100.000 donors. 

The next step in the risk sequence - the probWsUity that a recipient of blood from a pool to 
which a CJD patient had contributed will be exposed to the infectious agent - depends upon the 
amount of the infectious ^ent in the demor pool, the number of particle of the ag^t needed to 
produce an infection, and the number of recipients. Three different situations are possible. 

First situation: the donor pool contains a larae number of infectious particles . 

For example, if a donor pool contains 1 0,000 infectious particles, the pool is more or 
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less "saturated": if given to a single recipient, one infection will result; if divided among 100 
recipients, it is extremely likely that 100 infections wiD r^ilt, etc., until the number of recipients 
approaches several thmisand. when the increaang dilution and random distribution of infectious 
particles will start to spare some recipients. This land of situation occurs in AIDS, where the 
blood of an HIV-infected donor may contain up to 100,000 infectious particles of virus. 

Second situation: the donor pool contains a small number of infectious particles. For 
example, if the pool contains 5 infectious particles, and the donation is given to a single recipient, 
one infection will result; if divided among 10 recipients, between one and five infections will result 
(a statistical probability calculation). Ifthe donation is divided among 100, or lOOO, or 10,000 
recipients, five infections will almost always result, as distribution randomness will make it highly 
probable that each infectious particle goes to a separate recipient. This is the most likely situation 
for CJD, based on unpublished data from experimentally infected animals, but levels of infectivity 
in the blood of human patients with CJD have never been determined. 

Because we do not know with certainty what number of particles are needed to produce an 
infectious unit, we must also consider the possibility that two or more particles must join together 
to make a single infectious unit (for example, if the required number were two, a specimen 
containing 100 particles would contain 50 infectious units) 

Third situation: one infectious unit consists of two interactive particles that are ind^endently 
distributed physical entities. For example, if a pool containing 200 particles (100 infectious units) 
is given to 10 recipients, all recipients are likely to be infected. If it is divided among 100, 1000, 
or 10,000 recipients, the random distribution of particles will result in fewer and fewer individuals 
receiving the necessary two particles, and a progressively decreasing number of infections will be 
observed, eventually reaching zero. Thus, increasing the size of the donor pool would “dilute 
out” its Infectivity, 

The final step in the risk sequence - the probability that a recipient who is exposed to the 
infectious agent of CJD will be infected - depends upon the ease with which the agent can be 
tr^smitted by intravenous or intramuscular administration. We do not know the answer to this 
question in humans, but in experimental animals, these types of peripheral inoculations are 1 0 to 
too times less effective than direct intracerebral inoculations in transmitting disease. 
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In summary, we conclude that although mathematical modeling gives us a fairly precise idea 
of the influence of pool size upon risk of exposure, ^timates of the actual risk of a recipient 
contracting CJD from a contaminated blood product are imp^red by our lacjc of knowledge about 
most of the biological factors that contribute to such estimates. Consideririg/the magnitude of the 
variables involved (low prevalence of CJD in the general population, low le^ls of infectivity in 
the blood of CJD patients, and low efficiency of disea^ transmission by intravenous or 
intramuscular administration), it seems likely that the chance of contracting CJD from a pooled 
blood product to which a patient with CJD has contributed is extremely small, no matter what the 
size of the donor pool. The fact that epid^niological studies have so far been unable to identify a 
single case of CJD resulting from the administration of blood or blood products supports this 
contention. 
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APPENDIX 1 


Can Creutzfeldt-Jakob disease 
be transmitted by transfusion? 

Paul Brown, MD 

National Institutes of Health, Bethesda, Maryland, USA 

The transmissible agent of Creuczfeldt-jakob disease, a dementing 
neurodegenerative disorder, is present in many tissues of the body, 
even though its pathologic consequences are confined to the brain. 
Experimental animal models of the disease have shown that blood 
(most probably the leukocyte component) can be infectious in both 
the clinical and preclinicai incubation stages of the disease, and there 
are also a few reported isolations of the agent from whole blood, buffy 
coats, or serum from humans with Creutzfeldt-Jakob disease. Despite 
this potential for blood-borne iatrogenic infection, epidemiologic, 
studies do not support the contention that the administration of blood, 
blood components, or blood derivatives transmits the disease; In 
particular, not one of nearly 2000 patients who have been studied 
during the past two decades has been shown to have acquired the 
disease from a blood donor who later died of Creutzfeldt-Jakob 
disease. This faa does not diminish our responsibility to preclude 
such an occurrence from happening in the future, and will require 
an unremitting effort to screen from the blood donor population all 
Individuals with a higher than average risk of harboring the infectious 
agent; namely, donors with neurologic disease, a family history of 
neurologic disease, or a history of events that have been identified as 
leading to iatrogenic Creutzfeldt-Jakob disease, such as neurosurgical 
procedures involving dura mater ht^nografts or treatment with native 
pituitary hormones. 


Current Opinion in Hematology 1995, 2:472-477 


The question posed by the title of this paper 
should really be biseaed iiuo two related questions 
with different implications: 1) can blood transfu- 
sion transmit Creutzfeldt-Jakob disease (CJD)? and 
2) does blood transfusion transmit CJD? For those 
readers unfamiliar with the disease, QD is a fatal 
neurodegenerative process that occurs in sporadic, 
familial, and iatrogenic forms; in its sporadic form 
(which accounts for approximately 90% of cases), 
it primarily affeos people in late middle age as a 
rapidly progressive dementia associated with a bat- 
tery of neurologic abnormalities that typically in- 
clude cerebellar signs (ataxia, incoordination, and 
dysarthria), involuntary movements (especially my- 
odonus), and charaaeristic periodic triphasic 1- to 
2-cyde per second electroencephalogram activity, 
leading to death in less than 6 months [!••]. Clin- 
ical patterns can vary in familial forms of the dis- 


ease, and in peripherally infeaed' patients with Ia- 
trogenic CJD, the illness has a distinctive, predom- 
inantly cerebellar charaaer, with little or no de- 
mentia. Pathognomonic neurohisiologic abnormal- 
ities consist of a diffuse vacuolation (spongiform 
change) of the gray matter associated with variable 
degrees of gliosis and neuronal loss. 

Transmissibiiicy of the disease has been established 
both experimentally [21 and as a consequence of 
iatrogenic misfortunes in which contaminated sur- 
gical instruments, homografts, or pituitary tissue 
extracts have been incriminaced as sources of in- 
fection (31. Although only the central nervous sys- 
tem is affected pathologically, the infeaious agent 
is present in a wide variety of body tissues, so 
that the first question that must be addressed is 
whether blood or blood products might be infec- 


Abbreviation 

CIO— Creutzteldt-lak^ disease. 
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tious, and so have :he pocenciai to transmit diseo^. 
Before reviewing Lhe evidence, a word is neces- 
sary’ about the merhodology, . 

As with many infectious diseases, the most sen- 
sitive method of detection has been, and contin- 
ues to be. disease transmission from human tissue 
to susceptible experimental animais; in the case 
of CJD, the most sensitive animais are nonhuman 
primates, but transmission has also been accom- 
plished in a variety of laboratory rodents, including 
mice, hamsters, and guinea pigs. The most accu- 
rate procedure is to prepare a series of dilutions 
of a suspension of die tissue in question, inocu- 
late them incracerebraiiy into groups of the cho- 
sen experimental animal species, and then keep 
the inoculated animals under sun-’eillance for a pe- 
riod of months to years, examining all dead an- 
imals for the histopathologic signs of spongiform 
encephalopathy. The amount of infectivicy is then 
calcalared by the Reed-Muench statistic based on 
the ratio of infeacd to total inoculated animals in 
each dilution group (end point dilution), and is 
expressed as a mean 30% lethal dose (LD 50 per 
unit of inoojiated tissue). 

Because this is a costly and time- and space-con- 
suming method in studying a disease that may take 
years to transmit, a short-cut has been devised that 
provides an estimate of infectiviry based on its re- 
lationship to the interval between inoculation and 
onset of disease (Incubation period): the longer the 


incutKKion period, the less the infectiviry. In this 
assiy, a single dilution of the specimen (usualiy 
10“2 or 10 - 3 ) is inoculated into a group of ani- 
asais, and die resulting average incubation period 
is compared with those of a dilution series having 
known amounts of infectiviry; the amount of infec- 
tivity in the tested specimen is then interpolated 
from this curve. 

A considerable body of information about the in- 
fective potential of blood and blood components 
has accumulated from studies in animais infeaed 
with the infectious agent of scrapie, an analogous 
disease of sheep and goats that has also been 
adapted to laboratory rodents [4-131 (Table 1). In 
naturally infeaed sheep and goats, infectivicy has 
never been deteaed in blood; however, in exper- 
imentally infeaed laboratory rodents, infectivity in 
blood or blood constituents has been deteaed in- 
dependently in a number of different laboratories, 
both from animals that are clinically ill and from 
animals in the predinical, incubation phase of dis- 
ease. Because ^ infective agent is associated with 
the plasma cell membrane of nucleated ceils, it 
appears highly likely (although not proven) diac 
the infectiviry is soldy actribumble to the leuko- 
cyte component of blood, as is also suggested by 
two studies of experimental CJD in which huffy 
coats from a large number of guinea pigs and mice 
were found to be infectious throughout the course 
of disease [14,15]. Serum infectiviry has been noted 
in three reports, but none demonstrably excluded 


Table 1 . Aaempn to a«tsct infectrvity ni the blood ot animals with scrapie or Crei.'iz^dt-iakob disease 


Host 

Inoculated 

Assay 

Route of 

Transmissiorstotai 

Study 

animal 

material 

animal 

inoculation 

inoculated specimens, Oi'n* 

Scrapie (natural) 






Hadlow «r al. [4] 

Coat 

61ood dot/serum 

Mouse 

ic 

0/3 

Kadtow er al. [5| 

Sheep* 

Blood ciot/seruffl 

Mouse 

ic 

0/18 

Scrapie (experimental) 






Paoison and Miltson (SI Coatt' 

Whole blood 

Coat 

ic 

0^4 

CIbiKera/. [7] 

She^ 

Serum 

Mouse 

ic 

1/T 

Claris and Haig (81 

Rat 

Sepjm 

Rat 

ic 

t/t (poof) 


Mouse 

Serum 

Mouse 

ic 

1/1 (pooD 

Ekiund era/. [9] 

Moused 

Whole blood 

Mouse 

ic 

0/39 

Dickinson and Meikle [10] Moused 

Whole blood . 

Mouse 

ic 

3/13 

Hadlow era/. Ill] 

Coalt 

Blood clot 

Mouse 

ic 

0/3 





SC 

0/20 

Dlringer [1 2] 

Hamster^ 

Extraaed blood 

Hamster 

ic 

S/S (pools) 

Casaccia era/. [131 

Hamster^ 

Extraaed blood 

Hamster 

ic 

10/11 (pools) 

CID (experimental) 






Manuetidis er al. ;i4 

Guinea pig^ 

SufPy coat 

Guinea pig 

ic. SC im. ip 

10/28 (pairs) 

Kuroca a al. [15! 

M»ise‘ 

Buffy coat 

Mouse 

ip 

4/7 [pools) 

'Infectiviiy leva! ieiim 

ted bv incubuion p^iods in assay animals) in ai! « the tested blood dono 

materials was i 1 00 LDsq. 

'Sampies taken dorinf 'ncubatron and diniol phases of disease. 




-No deteaabie infeci^ 

TV in unextracted whole blood. 




00 — CreutzfeicHakcc 

disease; ic — intracerebral; im — iniramuscular; ip — intraperitoneal: sc — subcutaneous. 
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leukoc>i€s (or cell fragments) from the cemrifuged 
serum. 

The situation in humans is somewhat less ctear- 
cut than in experimeniaily infected animals (Table 
2). The National Institutes of Health Laboratory of 
Central Nervous System studies was uniformly un-- 
successful in transmitting disease from the Wood 
of 13 patients with CJD, using either highly sus- 
ceptible primate hosts (nine cases, including whole 
units of blood from three cases that were trans- 
fused into chirapanaees) or less susceptible roderu 
species (fair cases) In ccmaast, four other 
laboratories have reported inf«siyfry to be present 
either in wiiole blood or huffy coat from four pa- 
tients with sporadic C;jD and one patient with iatro- 
genic CJD due to treatment with contaminated na- 
tive growth hormone [16, 17, 18", 19]. Each of these 
studies merits a brief commenL 

Tateishi [161 isolated the infectious agent from the 
blood of one of three padenis wtth ^radic C?D, 
as well as the urine, «»nea, and brain of the 
same paiiertt. The findmg of infectivity in urine is 
unique, despite repe^ed attempts in both human.-: 
and experimentally infected animals, and a cmn- 
parison of incubation times in the animaU inocu- 
lated with die different specimens suggests that the 
urine coiuained a higher level of infectiviiy dian ei- 
ther the blood or cornea, and not too much lower 
than that of the brain, which is surprising. The au 


thor w'as unable to confirm this urine isolation in 
a subsequent experiment CTaieishi, Persona! com- 
munication). 

Tamai e: al. [17] observed infectivit>' in 3X concen- 
trated plasma from a pregnant woman with CJD, 
as well as in brain, placenta, umbilical cord leuko- 
otes. and colostrum, but not in the patient’s un- 
concentrated plasma or leukocytes, or from umbil- 
ical cord plasma or amniotic fluid. This pattern of 
iajlations is peculiar and a comparison of incuba- 
tion periods in animals inoculated with the posiiii« 
specimens su^ests that the kvel of infectivity in 
plasma approximated that in brain, which is virtu- 
ally impossible. 

-Desk's er al. [18*1 found infectivity in the buffy coat 
of a single patient with growth hormone-related 
CJD. Only one of five inoculated hamsters became 
ill, after a comparatively long incubation period of 
20 months, and the odier four inoculated ham- 
sters, as well as three of the five uninoculated 
control hamsters, died from unknown causes dur- 
ing this period ar«i were cannibalized and so un- 
available for examination. Akhou^ ncme these 
foots disproves the lone positive transmission, its 
long incubation period and the very high unex- 
plained mortality In both inoculated and control 
groups raise the question of whether the trans- 
mission might possibly have been an artifact of 
laboratory animal cross-contamination. 


Table 2. Atwnpo to detect iniectivrty In the btood humam -vith Creutz^dt-iakob disease, kuru, and Alzheimer's disease, in 
relatives of people with Alzheimer's disease, and in normal wciecss 


Study 

Diagnosis 

inoculated 

material 

Assay 

animal 

Route of 
inoculation 

Transmissionatocai 
inoculated specimens. 

Manuelidis er al. (1 91 

Sporadic CJO 

Suffy coat 

Guinea pig, hamster 

ic 

2/2 

Tateishi (141 

Sporadic QD 

Whole blood 

Mouse 

<c 

1/3 

Tamai etal. (17} 

Sporadic QO 

CoTKerwed plasma* 

Mouse 

ic 

1/1 

Srewn «al. (1**j 

Sporadic QO 

Whole blood 

Chimpanzee 

hr 

0/3 


Sporadic QO 

Whole blood 

Spider monimy 

ic, hr, ip 

on 


Sporadic QO 

VMiole blood 

Squirrel mortkey 

k, ip, im 

an 


Sporadic QO 

coat 

Squirrel monkey 

ic,iv 

0^ 


Sporadic QO 

Whole Uood 

Cuirtea pig 

ic. ip 

on 


Kuru 

Serum 

Mouse 

ic 

on 

Deslys era/. (16*1 

hCH iatrogenic QO 

Whole blood 

Hamster 

ic 

1/1 

Manuelidis er al. (201 

Familial AO 

Buffy coat 

Hamster 

ic 

1/2 

Manuefidts and 

AO relatives 




4/9 

Manuelidis (21) 

Normal subjects 




26/30 

Codec era/. (22.23*1 

Sporadic AO 

Buffy coat 

Hamster 

ic 

0/4 


Familial AO 




Q/B 


AO rdatives 




CWO 


hMrmai ubjects 




0/22 


*No di^cabie infecivity in urK^tcerarated plasma or in leukocytes. 

AO— Alzheimer's disease; CIO— Oeutzfeidt-faicob disease; hCH— human grewtit hormone: ic— intracerdifai; im— iniramuscufar; 
ip-inrrapefitoneal: iv— intravenous. 
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Manuelidis er al. [19] isolated the infeaive agent 
from buffy- coat of each of two patients with 
sporadic CJD; buffy coat from one patient trans- 
mitted disease to one of four guinea pigs (three 
died of unrelated causes), and the other transmit- 
ted to two of five hamsters (three died of unrelated 
causes), but not to any of five guinea pigs. As in 
the study by Desiys et al. [18*1, this very high non- 
CJD experimental mortality is disquieting. In sub- 
sequent experiments, the same authors reported 
transmission of CJD to hamsters from the buffy 
coats of several patients with precimical or eariy 
Alzheimer’s disease, and from 26 of 30 healthy 
control individuals [20,21]. Their explanation for 
these startling results was that the infectious agem 
exists in the human population in a variety of 
strains with differing virulence which, in combi- 
nations with undetermined environmental or host 
factors, determines susceptibility to disease. The 
National Institutes of Health Laboratory of Central 
Nervous System studies was unable to verify these 
results in duplicate experiments [22, 23*]. and an 
alternative explanation has been proposed: QD 
was mistaken in the inoculated hamsters for an 
endemic late-onset disease caused by Closrridium 
difficile, coupled with laboratory cross-contamina- 
tion by the agent of spongiform encephalopathy 
in second passage experiments [241. 

These remarics are not meant to disparage the au- 
thors or to imply that the reported isolations from 
blood are necessarily invalid; indeed, the fact that 
transmission of CJD fix)m blood components has 
apparently been accomplished by four different 
laboratories lends credence to their validity. How- 
ever, one or more aspects of each report are puz- 
zling because they are inconsistent with what we 
know about the distribution and amount of infec- 
tivity in tissues of experimentally infeaed animals 
and invite a more cautious appraisal than might 
be accorded by the casual reader. 

In summan*, then, the answer to the question “Gan 
blood transfosion cause CJD?" is a qualified “yes,* 
based on the fact that blcxxl (and especially buffy 
coat) in .experimental animal models of CJD con- 
tains comparatively small amounts of the infec- 
tious agents, and bolstered by reported isolations 
of the infectious agent from the blood of five hu- 
mans with CJD. "nie more important question" Does 
blood transfusion cause CJD?" is problematic. 

On the experimental side, it is important to note 
that all but one of the transmissions from animal 
blood and all transmissions from human blood 
have resulted from the highly efficient but emi- 
nently ardficial method of intracerebral inoculation; 
die only three attempts to transmit disease by intra- 


venous transfusion all failed. Thus there exists no 
direct experimental confirmation of disease trans- 
mission by blood transfusion, and ail other evi- 
dence bearing on the question comes from epi- 
demiologic studies of blood donors and recipients 
in the CJD patient population. 

Four separate epidemiologic case control srudies 
conducted during the 1980s in the United States 
[25.261. the United Kingdom [271. and Japan (281 
all found the percentage of patients with CJD who 
had received blood transfusions to be no higher 
than in healthy control groups. The UK study also 
found increase in the incidence of CJD in ar- 
eas where multiple blood donations from CJD pa- 
tients had been distributed. New-er case control 
studies have been incorporated into the ongoing 
program of CJD surveillance in several European 
nations, and data analyzed from the first 3-year pe- 
riod again find no significant differences between 
CJD and control populations in the proportion of 
individuals who had received blood C^iH, Personal 
communication). Although a recent report from 
Australia described four patients who had received 
transfiisions 5 years before the onset of iatrogenic- 
type QD illnesses (cerebellar signs with little or no 
dementia), no information was provided about the 
comparable frequency of transfusions in a non-QD 
control population or about the existence of CJD 
patients among the blood donors [291. 

A different approach was taken in Germany, where 
an effort was made to trace all recipients of blood 
from a regular donor who later died of CJD 130*1- 
Among 35 of 55 identified recipients, 21 had died 
from non-CJD illnesses up to 22 years after hav- 
ing received transfusions, and 14 recipients were 
stiU alive widiout evidence of neurologic disease 
after an avenge survival of 12 years. Similar ef- 
forts are being pursued for sevei^ more such in- 
cidents by the American Red Cross and the Euro- 
pean CJD surveillance study. Notable findings in- 
clude the idcnification of a US patient who had 
donated a total of 93 units of biood during the 35- 
year period before the onset of CJD and several 
members of a French fiimily with CJD who also 
had donated blood on multiple occasions. 

Finally, it is worth recalling that no case of QD 
has ever been identified among patients whose 
diseases require (or required before recombi- 
nant technology) repeated administration of whole 
biood, blood components (eg, plasma or leuko- 
cytes), or blood derivatives (eg, albumin, immune 
globulin, leukocyte interferon, ai-aruitrypsin, and 
dotting Faaors ^h^ and EO. Such potentially high- 
risk groups include patients with hemophilia, im- 
mune defidency or suppression syndromes, mul- 
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tiple sclerosis, Oj-antitrypsin deficiency, and mul- 
dple surgical procedures. 

None of these observ'atiotis is drfiniiive, because 
popubtion-based studies can never prove or dis- 
pfO^•e the possibility chat rare cases might result 
from blood transfusions but be numerically insuf- 
ficient to produce a statistically significant differ- 
ence from case control groups; and single-incident 
studies, even if all recipients are traced (tvhicfa is 
almost never possible), may still be criticized be- 
cause a proportion of recipients wUi have dfed 
from other ainesses before CJD has had a chance 
to manifest itself. On bdance. the available evi- 
dence f&vots the conclusion that Wood-borne in- 
feaion is not a cause of CJD, but there nonetheless 
remains an undeniable if very small poteraial risk 
of iatrogenic disease from blood and blood prod- 
ucts. and our best defense against the risk is an 
unremitting vigilance in sceening from the dcxior 
population all individuals with neurologic disease, 
a fiimiiy history of neurologic disease, or a history 
of events ±sx have been idenrified as leading to 
iatrogenic CJD, such as neurosurgical procedures 
invWvtng dura mater faomografts or treatment wida 
native pituiory hormones. This rigcMous screening 
procedure should eliminate virtually all individuals 
at higher than usual risk of incubating he trans- 
missible agent of QD; k will not eliminate the 
one per mUHon healthy donors in any given 
future year will die from sporadic QD, but the 
solution to this problem must await the discovery 
of a precUnical marker of disease. 
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Appendix 2 - abstract of manuscript (May, 1997) 

Evaluation of the potential risk of iatrogenic CraitzMdt-Jakob disease from the administr^ion of 
blood, blood components, or plasma derivatives donned by patients later djdng of Creutzfeldt- 
Jakob disease 


Background information. Creutzfeldt- Jakob disease (CJD) is a transmissible spon^form 
encephalopathy that occurs in the geiKral population at an annu 2 d frequ^cy of about 1 case per 
million people. Approximately 90% of cases are spomdic, without known cause, and most of the 
remaining 10% of cases are inherited as a consequence of mutations in a gene on chromosome 20 
that encodes a potentially amyloidogenic protein (PrP). However, there is also a small but 
increasing number of iatrogenic cases due to infection from contaminated neurosur^cal 
instmments, homografts (cornea, dura mater), or tissue extracts (cadaver derived pituitary 
hormones). 

CJD is related to scrapie, a disease of sheep known to be infectious for the past 
50 years, subsequently adapted to laboratory rodents for purposes of experimental study. CJD 
was first transmitted experimentally to non>human primates in 1968, and has also been transmitted 
and adapted to numerous rodents. Experimental data from studies of both scrapie and CJD have 
shown that the CNS (which is the only pathologically affected tissue) contains Wgh concentrations 
of the infectious agents (up to 10 LDso/g), and that other tissues, including blood, may also be 
infectious throughout both the preclinical and clinical phases of disease, but at much lower 
concentrations (less than 10^ LDgo/ml), 

Betmise the majority of human cases of CJD have no known antecedent cause of Infection, and 
therefore no defined pre-clinical incubation period, blood donated by such individuals both during 
the course of their illness, as well as during the years before the onset of their illness, has the 
potential to be infectious. Epidemiological studies have shown that 10-20% of patients dying of 
CJD have donated blood at some point during their lifetimes, often during the years just preceding 
the onset of CJD. Thus, in the US, where some 250 cases of CJD are diagnosed each year, it is 
reasonable to expect that perhaps 20 to 30 of them have donated blood. Although no case of 
Iatrogenic disease from blood or blood products has ever been proven, the potential risk from this 
source of contamination is drawing increasing attention bv the National Hemophilia Foundation. 
the therapeutic plasma product industry (including the American Red Cross'), the FDA, and most 
recently. Congress. 

We recently completed a preliminary study in which mice infected with the Fujisaki strain of 
humai CJD were exsanguinated at the onset of illness; the blood was separated into its 
components and plasma was processed into Cohn fractions. We found low levels of infectivity in 
buflfy coat, plasma, cryoprecipitate (the source of Factor VIII and fibrinogen), and Cohn fraction 
I+n+III (the source of gamma globulin). Infectivity was not detected in Cohn fraction IV (the 
source of aj anti-trypsin and Factor IX complex), or Cohn fraction V (the source of albumin). 
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Appendix 3 - Proposed Future Experiments 


The presently proposed/set of exfieriments is designed to answer 3 questions raised by this earlier 
experiment; 

1 ) Is infectivity present in plasma during incubatioii period? 

2) Is infectivity detectable when assayed by intravenous inoculation? 

3) Is infectivity in plasma the result of incomplete buffy coat separation? 

The Fujisaki strain of CJD will be inoculate into 300 mice. At 4, 8, and 12 weeks after 
inoculation, groups of 25 mice will be exsanguinated, and the blood separated using the ARC 
protocol into red cell, white cell/platelet, plasma components, which will be stored at -70®C 
until assayed (Answer to Question 1 ). When the remaining mice begin to show signs of disease, 
about 16 weeks after inoculation, they will be exsanguinated and a portion of the blood similarly 
separated and stored for parallel infectivity assays using intracerebral and intravenous inoculation 
routes (Answer to Question 2 ). The remaining blood will be divided in two portions, each of 
which will be separated into its white cell/platelet and plasma components using two (Afferent 
centrifugation velocities before storage for infectivity assay (Answer to Qu^tion 3). Note that 
the 16 week ARC-separated blood assayed by intracerebr^ inoculation can be used for 
comparative purposes in each of the three experiments. 

Animals will be kept under observation for i year, and the brains from all animals, whether d>ing 
during the observation period or alive at the conclusion 

of the experiment, be examined by Western blot for the presence of the pathognomonic prion 

protein. 

In a p^allel study, we propose to inoculate animals with bufiy coat, plasma, and cryoprecipitate 
from several human patients with classical CJD, "new variant" CJD (thought to have resulted 
from exposure to bovine spongiform encephalopathyX and fit>m mutation-positive but members 
of CJD femilies in the pre-cUnical stage of disease. We have obtained specimens from the CJD 
Epidemioiogicat Surveillance Unit in the United Kingdom, and will inoculate them in parallel with 
specimens already in our possession from patients with sporadic and familial forms of CJD. 

From each patient, bufry coat and cryoprecipitate will each be inoculated into 25 mice, and plasma 
will be inoculated into 50 mice (i.e., 100 mice per patient). Transgenic as well as wild type mice 
will be used. Animals will be k^t under observation for 2 years, and the brains from ill animals, 
whether dying during the observation period or alive at the conclusion of the experiment, will be 
examined by Western blot for the presence of prion protein. 

The same series of specimens will be inoculated intracerebrafly into pairs of squirrel monkeys, and 
select^ spedmens will be inoculated intrav^iously into chimpanzees. Animals will be kept under 
observation for at least 3 years. 
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Mr. Shays. Dr. Zoon. 

Ms. Zoon. Thank you. 

Mr. Chairman and members of the committee, I am Dr. Kathryn 
Zoon, Director of the Center for Biologies Evaluation and Research 
of the Food and Drug Administration. I appreciate this opportunity 
to discuss the safety of the blood supply and the safety of plasma 
derivatives. 

Mr. Chairman, you requested that we address safety implications 
of plasma pool size in the manufacture of plasma derivatives. Let 
me start by stating that the FDA believes that upper limits on 
plasma pool size will have public health benefits. It is, however, 
only one of the aspects of FDA’s commitment to blood and blood 
product safety. And I will discuss it in more detail later in my tes- 
timony. 

FDA is absolutely committed to taking every appropriate action 
to help ensure the safety of the Nation’s blood supply. In recent 
years, we have taken numerous steps in this regard. I would like 
to briefly explain some of those initiatives. 

As you will recall, Mr. Chairman, these efforts were elaborated 
on by Dr. Friedman’s testimony to this committee last month. For 
example, some of these initiatives by FDA have focused on good 
current manufacturing practices, or GMPs, and FDA expects these 
to be a primary concern to the manufacturers of blood and plasma- 
derived products. To ensure substantially greater attention to this 
issue, the lead responsibility for conducting inspections of plasma 
fractionators has been transferred from the Center for Biologies to 
the Office of Regulatory Affairs. 

The Center for Biologies Evaluation and Research’s internal 
emergency response procedures have been redesigned to assure a 
more effective and coordinated response to emergency situations. 

FDA has provided enhanced public access to recalls and with- 
drawals of plasma derivatives by providing easily accessible infor- 
mation through the Internet, fax, and e-mail. 

FDA now receives monthly reports from plasma derivative manu- 
facturers on adverse experience reactions of potential infectious dis- 
ease transmissions associated with their products. 

We believe that these steps are vital additions to our existing ef- 
forts to help assure the safety of the blood supply. 

As you know, our existing efforts are based on a five-layered sys- 
tem of overlapping safeguards, each layer contributing to blood and 
plasma derivative safety. These layers are described in detail in my 
written testimony. 

This five-layered system forms a solid basis upon which addi- 
tional efforts can be built. We are committed to continually ad- 
dressing all the potential areas of improvement in our blood safety 
program. Plasma pool size is one such potential issue. Recognizing 
that plasma pool size is only one of many factors that we are con- 
sidering in our efforts to minimize the risks associated with the use 
of plasma derivatives, FDA continues to assess the limits of pool 
sizes and potential public health benefits. 

FDA has brought this issue of plasma pool size before the Blood 
Products Advisory Committee several times. In March 1995, FDA 
discussed with the Blood Products Advisory Committee whether re- 
ducing the size of plasma pools from which plasma derivatives are 
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manufactured would be an effective precaution against transfusion 
transmitted diseases, and under what circumstances FDA should 
consider mandating limits to the scale which certain plasma-de- 
rived products are manufactured. The Blood Products Advisory 
Committee made no recommendation for upper limits on plasma 
pool size. 

In response to further discussions with consumer groups, and the 
recommendation of this committee in its August 1996 report, FDA 
reconsidered the issue of pool size and brought the issue to the De- 
cember 1996 Blood Products Advisory Committee meeting for re- 
consideration. At that time, the following limits were constituted 
for implementation in the short-term: 15,000 donors per pool for 
products manufactured from source plasma, and 60,000 donors per 
pool for products manufactured from recovered plasma. 

Over the longer term, FDA proposed for discussion further reduc- 
tions of pool sizes. The Blood Products Advisory Committee deter- 
mined that data were not sufficient to make a recommendation on 
upper limits for pool size. The additional data, CBER requested, 
and continues to request, information from the plasma products in- 
dustry to better understand the potential public health implications 
of limiting plasma pool size. CBER recently has received interim 
responses to its inquiries on plasma pool sizes used by some 
fractionators in its manufacturing of various plasma derivative 
products. 

This recent information indicates that plasma pool size, after ad- 
justment for combination of intermediates, may result in the pool- 
ing of material from several hundred thousand donors for single 
lots of some products. 

EDA does consider there are public health benefits in limiting 
pool size, particularly for infrequent users of plasma products. The 
exposure risk for infrequent users would be reduced in instances 
where the prevalence of the infectious agent is low. 

Reduction in pool size also might lessen the impact of recalls and 
withdrawals on the supply of the products. Eor the full public 
health benefit of the smaller pool size to be realized by the recipi- 
ents of these products, measures also must be taken to ensure that 
recipients are not simply exposed to more lots of products and 
thereby essentially the same number of donors. 

We have not fully assessed the interim estimates of pool size ob- 
tained in response to our inquiries. After more detailed information 
is collected, analyzed, and verified, we will be able to make a more 
informed proposal on limiting pool size. 

In addition to limiting pool size, we believe there are other ap- 
proaches to reducing risk, including additional and more sensitive 
testing methods, improved donor screening procedures, improved 
viral clearance procedures, and improved plasma management 
practices. EDA is committed to examining all of these possibilities. 

In conclusion, FDA is facing significant changes in helping to en- 
sure the safety of blood and plasma derivatives. We must strive for 
continued improvements in the regulation and management of 
plasma derivatives and the plasma fractionation industry. It is im- 
portant to remember that pool size is only one factor which can be 
considered in ensuring the safety of plasma derivatives. Good man- 
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ufacturing practices and our enforcement of those practices is also 
an important part of the system of overlapping safeguards. 

As the Director of the center, I assure you that I am committed 
to the safety of the blood supply and plasma derivatives. And I will 
pursue the efforts described with utmost diligence and attention. 

Thank you for this opportunity. I’ll be glad to answer any ques- 
tions. 

Mr. Shays. Thank you. 

[The prepared statement of Ms. Zoon follows:] 
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I. INTRODUCrrOH 

Mr. Chairman and Members of the Committee, I am Dr. Kathryn Zoon, 
Director, Center for Biologies Evaluation and Research (CBER) of 
the Food and Drug Administration (FDA). I appreciate this 
opportunity to discuss the safety implications of plasma pool 
sizes in the manufacture of fractionated blood products. My 
testimony also will address FDA measures which ensure the safety 
of all pooled plasma derived products. 

Let me state up front that FDA believes there should be upper 
limits set on plasma pool size for public health reasons which I 
will discuss later in this testimony. It is important to 
remember, however, that pool size is only one factor to be 
considered in minimizing the risks associated with plasma derived 
products. This is one of many different approaches to reducing 
the risks of blood and plasma derived products. 

II. PRODUCT SAFETY 

On June 5, 1997, FDA testified before this Committee on its 
efforts designed to ensure the safety of the blood supply, 
particularly plasma derived products. Let me briefly reiterate 
some of the most recent steps that FDA has taken directed towards 
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improving and ensuring the safety of the blood supply and plasma 
derived products. 

CBER's internal emergency response procedures have been improved 
to facilitate a more effective response to potential and actual 
emergency situations. The lead responsibility for conducting 
inspections of plasma fractionators has been transferred to the 
field organization (Office of Regulatory Affairs) . Recent 
inspections have been more comprehensive and greater attention 
has been given to good manufacturing practices (GHPs) in the 
manufacture of blood and plasma derived products. Moreover, FDA 
has provided enhanced public access to recalls and withdrawals of 
fractionated plasma products by providing easily accessible 
information through the Internet, faxes, and e-mail. 

FDA continues to utilize a five layer system of overlapping 
safeguards, each contributing to blood and blood product safety. 
With donor screening, potential donors are provided educational 
materials and asked specific questions by trained personnel about 
their health and medical history. Potential donors whose blood 
may pose a health hazard are asked to exclude themselves. Donors 
also are excluded based on risk of malaria, Creutzfeldt-Jakob 
Disease (CJD) , and acute illness. In addition, donated blood is 
tested for blood-borne agents such as Human Immunodeficiency 
Virus-1 (HIV-1), HIV-2, Hepatitis B (HBV) , Hepatitis C (HCV) , and 
syphilis. Blood establishments must keep current a list of 
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individuals who have been deferred as blood or plasma donors and 
check all potential donors against that. list to prevent use of 
units from deferred donors. Blood products are quarantined until 
products have been tested and donation records have been 
verified. Blood establishments must investigate any breaches of 
these safeguards and correct system deficiencies that are found 
by the establishments or through FDA inspections. 

Recent advancements in blood safety include the following. In 
March 1996, FDA approved the Hiv-l p24 antigen test and issued 
recommendations for its implementation. These tests improve 
blood safety by further closing the "window period" before 
antibodies to HIV develop. FDA issued guidance to blood 
establishments on the deferral of donors who immigrated from 
countries with HIV-1 Group O (a new strain of HIV for which 
testing methods were unavailable) . PDA also advised 
manufacturers of test kits to modify their kits to enhance 
sensitivity to detect HIV-^l Group O specimens. In 
September 1996, FDA issued a final regulation on "Current Good 
Manufacturing Practices for Blood and Blood Components: 
Notification of Consignees Receiving Blood and Blood Components 
at Increased Risk for Transmitting HIV Infection." The final 
rule requires blood establishments and consignees to quarantine 
previously collected whole blood, blood components. Source 
vPlasma, and source leukocytes from donors with reactive screening 
tests for HIV, Blood estedslishments also must perform 
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confirmatory testing for donations that test reactive for HIV and 
notify consignees of prior collections so that they may take 
further action. FDA now requires plasma derivative manufacturers 
to file monthly reports on adverse experience reactions of 
potential infectious disease transmissions associated with their 
products. FDA has been working with manufacturers to ensure that 
all plasma derived products have adequate viral clearance in 
manufacturing and, in the interim, has instituted lot release 
testing for HCV nucleic acid for any non-viral inactivated immune 
globulins. 

III. CREUTZFELDT-JAKQB DISEASE (CJD) 

The issues raised in the January 29, 1997 hearing before this 
Committee on CJD still hold true today. (FDA's January 29, 1997 
testimony is appended for reference.) FDA has acted to reduce 
the theoretical risk of CJD transmission through blood and blood 
products. Although the risk for transmission of CJD through the 
blood supply is only theoretical, FDA has acted proactively to 
defer high risk donors and has recommended voluntary withdrawal 
of affected products. FDA first issued guidance on CJD in 1987 
concerning the deferral of donors who had received human growth 
hormone derived from human pituitary sources. FDA issued an 
interim policy in a memorandum dated August 8, 1995, regarding 
blood products and plasma derivatives. This memorandum further 
broadened its guidance on donor exclusions for CJD risk and 
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called for withdrawal of implicated blood products. A provision 
was made for release of affected products in case of a documented 
shortage provided that the products carried a special label. In 
December 1996, FDA issued its latest guidance on precautionary 
measures to reduce the possible risk of transmission of CJD by 
blood and blood products. There is presently no test available 
to screen blood donors for the presence of CJD. In fact, there 
is still controversy over the nature of the causative agent. 

FDA continues to work with it sister agencies. National 
Institutes for Health (NIH) and the Centers for Disease Control 
and Prevention (CDC) , to review studies and surveillance data on 
CJD. With CDC and NIH, FDA continues to evaluate the risk of CJD 
transmission through the blood supply. 

IV. BACKGROUND: PLASMA DERIVED PRODUCTS 

Each year, approximately 14 million units of whole blood are 
collected from about 8 million volunteer donors to make 
components that are transfused directly into more than 
3.5 million Americans. Some of the plasma from these collections 
(recovered plasma from Whole Blood) is used for fractionation 
into plasma derived products. Approximately an additional 
12 million units of Source Plasma are collected through 
plasmapheresis for processing into derivatives. These products 
include albumin used to restore plasma volume, clotting factors 
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used /to treat hemophiliacs^ and immunoglobulins used to treat or 
prevent a variety of diseases. 

It is estimated that per annum the number of patients who rely on 
products manufactured from human plasma is as follows: more than 

400.000 are given albximin; 15,000-18,000 are given Factor VIII; 
3000-5000 receive Factor IX; greater than 20,000 receive 
intravenous immvine globulins (IVI6) ; and approximately 100,000 to 

500.000 receive intr£unuscular immune globulins (IHIG) . 

Additional patients receive a variety of hyperimmune globulins 
and other specialized products. 




Human plasma proteins for therapeutic use have been manufactured 
from large pools of plasma for over 50 years. In order to 
manufacture plasma derived products, most domestic manufacturing 
facilities have been designed to work at large scales, using 
large plasma pools to permit manufacturing of sufficient 
quantities of products. These plasma pools are derived by 
combining units from individual donations. The number of units 
combined into a common mixture for processing is known as "pool 
size." Typically, plasma pool sizes will range from thousands to 
hundreds of thousands of individual units. For certain products, 
the use of large pools of plasma (or the pooling of multiple 
manufacturing batches into larger lots) may contribute to product 
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consistency and efficacy. For example, the production of Immune 
Globulin (Human) , used to treat Hepatitis A, is mandated by FOA 
regulation at or above a minimum scale of 1,000 donors to ensure 
the inclusion of a broad spectrum of antibodies (see 21 C.F.R. 
§640.102(d}] . 

Units of plasma collected as Source Plasma contain approximately 
500-800 milliliters while recovered plasma from Whole Blood 
donations contain approximately 200-250 milliliters. A pool 
comprised only of recovered plasma includes units from more 
individuals donations than a pool of equal volume comprised only 
of Source Plasma because of the difference in volumes. 

The various plasma derived products are purified from the plasma 
pool by the fractionation process. The basic methods for plasma 
fractionation were first developed and refined in the 1940s. 
These methods form the basis for the plasma derivative industry 
practices today. 

Fractionation is a process which separates plasma proteins based 
on the inherent differences of each protein. Fractionation 
involves changing the conditions of the pool (e.g., the 
temperature or the acidity) so that proteins that are normally 
dissolved in the plasma fluid become insoluble, forming large 
clumps, called precipitate. The insoluble protein can be 
collected by spinning the solution at high speeds. One of the 
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very effective ways for carrying out this process is the addition 
of alcohol to the plasma pool while simultaneously cooling the 
pool. For this reason the process is sometimes called cold 
alcohol fractionation or ethanol fractionation. This procedure 
is carried out in a series of steps so that a single pool of 
plasma yields several different protein products, such as albumin 
and imune globulin. 

As Jcnowledge of plasma proteins increased, additional methods 
were developed to prepare still more unique proteins from plasma. 
These methods could be added on to the basic cold alcohol 
fractionation. For example, in the ld60s it was learned that 
simply thawing frozen plasma at low temperature resulted in a 
white precipitate called cryoprecipitate that could be separated 
from the plasma by centrifugation. This substance proved to be 
very rich in Factor VIII, the clotting factor used to treat 
Hemophilia A. Factor VIII is then purified from the 
cryoprecipitate. The plasma fluid left over after the 
cryoprecipitate is harvested can then be processed to yield 
albumin and immune globulin. 

VI. VIRAL INACTIVATION/REMOVAL PROCESSES 

Just as the desired plasma derived products can be separated from 
each other by chemical or physical means based on the individual 
properties of the product, contaminating viruses may concentrate 
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selectively in certain fractions because of their properties. 

The risk to a patient from any particular agent nay vary with the 
particular plasma derivative. Thus, FJDA believes that all plasma 
derived products should undergo viral inactivation or removal 
procedures to ensure safety. 

Most plasma derivative products are processed to inactivate or . 
remove viruses. At present, the technology exists to inactivate 
lipid enveloped viruses such as HIV, HBV, and HCV. The 
technology to inactivate heat stable, non-lipid enveloped 
viruses, such as the Hepatitis A virus, or agents such as CJD 
while preserving the functions of plasma proteins is not 
currently available. 

There are highly effective mechanisms for removing or 
inactivating certain viruses. Two different methods of 
inactivation are heating and chemical inactivation. These 
inactivation procedures must be rigorous enough to inactivate the 
contaminating virus without destroying the plasma derivative. 

Some manufacturers have incorporated more than one viral 
inactivation or removal procedure during the manufacturing steps. 
This combination of inactivation or removal procedures provides 
additional assurances of safety. 

Heat inactivation is the heating of the product at a specific 
temperature for a specific time under defined conditions. FDA 
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regulations require that albumin (Human) and Plasma Protein 
Fraction (PPF) be heated for 10-11 hours at 60 degrees Centigrade 
in the final container to ensure viral inactivation (see 21 
C.F.R. §§ 640.91<e), 640.81). Certain vianises, such as HIV, are 
fairly fragile and are readily inactivated by these heating 
procedures . 

Chemical inactivation involves the addition of certain chemicals 
to the plasma preparation. For example, some manufacturers add 
certain solvent/detergent mixtures in their manufacturing 
processes. The chemicals are removed later in the manufacturing 
scheme. These processes disrupt viruses that contain 
lipid-envelopes, such as HIV, HCV, or HBV, without destroying the 
plasma derived products. HIV and other viruses have a lipid 
membrane surrounding the viral core. The lipid membrane contains 
critical viral proteins needed for infection of host cells. 
Disrupting the viral lipid envelope renders the virus 
non-inf ectious. Other viruses which do not have a lipid envelope 
are hot inactivated by these procedures. 

Steps that purify the plasma protein may simultaneously remove 
viral particles whether or not the particles contain a lipid 
envelope. One example of a viral removal procedure is the use of 
a monoclonal antibody column to purify a plasma derivative such 
as Factor VIII. In this instance, antibodies to the Factor VIII 
are generated in large amounts in tissue culture. The antibodies 
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are attached to a support within a column. The plasma pool or 
intermediate product is passed through the column. The 
Factor VIII binds to the specific antibody while the fluid 
containing other plasma derived products, and possibly 
contaminating viruses or other agents, flows through the column. 
The Factor VIII can later be removed from the antibody column. 
These processes do not inactivate any contaminating agent but may 
remove them from the desired Factor. 

In the 10 years since the adoption of adequate viral inactivation 
procedures, there has not been any confirmed case of HIV 
transmission through a plasma derivative. Recent experience 
involving Hepatitis A transmission through clotting factors and 
HCV by intravenous immune globulins produced without adequate 
viral inactivation procedures, however, reminds us of the need to 
remain vigilant and to continue our efforts to improve product 
safety. 

Each of these inactivation or removal processes has its 
particular advantages. Except for the heating of albumin and PPF 
which is mandated by regulation, the inactivation or removal 
process may vary with each manufacturer. During the approval 
process, FDA requires a manufacturer to demonstrate by laboratory 
studies the effectiveness of its process and to provide 
validation to ensure that the process works as expected, time 
after time. FDA evaluates the clearance methods and the 
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validatiion studies when reviewing license applications. These 
operating procedures practices also are reviewed during 
inspections. 

VII. CORjRENT PIASM& POOL SIZE_£STIM&TES 

FDA has not established an upper limit to the size of plasma 
pools for the manufacture of plasma derived products. FDA 
regulations are silent on pool size requirements except to 
specify the minimum pool size for the manufacture of Immune 
Globulin (Human), a product used to treat Hepatitis A (see 21 
C.F.R. 1640.102(d)}. Therefore, FDA has limited information 
concerning the pool size used by manufacturers of plasma derived 
products. 

According to information obtained from a plasma fractionators' 
trade organization, for the manufacture of albumin, Factor VIII, 
Factor IX, and the immune globulins, an initial fractionation 
pool was estimated to contain 1,000 to 10,000 Source Plasma 
units, or as many as 60,000 recovered plasma donations. For some 
products, smaller pools may be used; for instance, specific 
immune globulins, such as anti'^Rho-D^, are thought to be 
manufactured from plasma pools collected from between 150 and 
2500 donors. Recent information indicates that the pool size, 

* This is used to prevent complications during pregnancy 
when there are different Rh types between the mother and fetus. 


12 



53 


after adjustment for combination of intermediates r may result in 
the pooling of material from several hundred thousand donors for 
single lots of some products. 

In some cases, the plasma pool size equals the sum of all plasma 
donor units used in the starting pool for manufacture of one lot 
of final product. More often during manufacturing, intermediate 
material derived from more than one starting pool may be combined 
into one lot prior to processing into final product. In these 
cases, the plasma pool size is the sum of all the plasma pools 
from which the intermediate products were derived. Plasma 
derived products from other pools may be combined during the 
fractionation process or added to the final product. For 
example, albumin is added during Intermediate processing steps or 
to a final product, such as Factor VIII, for use as an excipient 
or stabilizer. This albumin often has been derived from another 
plasma pool . 

VIII . CURRENT FDA ftSSESSMEHT OF POOL SIZE 

POA's goal is to continue to minimize the risks associated with 
blood and plasma derived products, one possible means of 
minimizing risk is to reduce plasma pool size in the 
manufacturing of plasma derived products. FDA believes that 
there should be upper limits set on plasma pool size for public 
health reasons. 
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The benefits of limiting pool size are that the infectious risk 
for infrequent users would be reduced in instances where the 
prevalence of the infectious agent is low. Reduction in pool 
size might also lessen the impact of recalls and withdrawals on 
supply of the products. 

In setting upper limits on pool size, potential adverse 
consequences also must be considered. Decreasing pool size may 
decrease the number of vials available from a batch. With small 
size batches, quality monitoring and release testing could 
consume a large portion of the batch. Decreasing batch size in 
existing plants may result in sub-optimal processing. Decreasing 
batch size in existing plants might decrease overall product 
availability. 

It should be noted, also, that reducing pool size necessarily 
would require the production of a larger number of lots of ai)y 
given product to be produced in order to maintain the supply of 
that product at a constant level. Therefore, for the full 
benefit of the smaller pools to be realized by the recipients of 
these products, measures also must be taken to insure that the 
recipients are not exposed to more lots of product and, thereby, 
to more pools. 

It may be that there are other approaches to reduce risk, 
including additional and more sensitive testing methods, improved 
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donor screening processes. Improved viral clearance procedures, 
and improved plasma management practices. FDA is committed to 
examining all of these possibilities 

IX. HISTORY OF FDA ACTIONS RELATING TO POOL SIZE 

Many of the steps mentioned above, such as donor screening, donor 
testing, donor deferral, product quarantine, reporting 
requirements, viral clearance, and FDA inspections, greatly 
reduce the disease risks associated with plasma derived products. 
Continuous efforts, however, need to be made to reduce the risks 
to ever lower levels. Although reducing the pool size of plasma 
derived products has been under consideration for some time, 
increased attention to this issue has risen because of consumer 
interest, CJD, and recent recalls. 

At the March 1995 Blood Products Advisory Committee (BPAC) 
meeting, FDA asked whether reducing the size of plasma pools from 
which plasma derived products are manufactured would be an 
effective precaution against transfusion-transmitted diseases and 
under what circumstances FDA should consider mandating limits to 
the scale at which certain plasma derived products are 
manufactured. BPAC made no recommendation to adjust pool size 
for plasma derived products. 
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In response to further discussions with consumer groups and 
recommendations of this Committee in its August 1996 report, FI3A 
reconsidered the issue of pool size and brought the issue to the 
December 1996 BPAC for reconsideration. The following limits 
were discussed for implementation in the short term: 15,000 
donors per pool for products manufactured from source plasma and 
60,000 donors per pool for products manufactured from recovered 
plasma. Over the longer term, FDA proposed, for discussion, 
further reductions of pool sizes. Additionally, PDA also 
proposed that whenever possible a plasma derivative such as 
albumin that is added as a stabilizer or excipient to another 
product should be derived from the same plasma pool as the 
product to which it is added. 

Industry representatives voiced concerns that significant 
reductions in plasma pool size were not feasible primarily due to 
cost and manufacturing capability considerations. No 
recommendation on pool size was made by BPAC as it was determined 
that there was insufficient data on which to base a policy 
decision. 

On February 7, 1997, the International Plasma Products Industry 
Association (IPPIA) wrote FDA after reviewing the proposals made 
at the December 1996 BPAC meeting and urged that there be no 
further discussion on limiting pool size. The letter stated that 
no safety benefits would result from pool size reduction. 
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Further, IPPIA stated that pool size reduction would result in 
significant product supply reductions, as well as very 
significant time and costs increases involved for remodeling 
manufacturing facilities to accommodate smaller production scale 
equipment. 

In response to that letter, FDA stated a continued interest in 
setting practical upper limits on plasma pool size. FDA pointed 
out that pool size limits could limit risk of disease 
transmission for patients who are infused infrequently and lessen 
the impact of product withdrawals or recalls. This remains FDA's 
position. 

On June 26, 1997, FDA sent a letter to certain plasma 
fractionators requesting detailed information on plasma pool 
size. The purpose was to collect additional information upon 
which to base a final decision on pool size. The letter also 
asked for information on plasma recovery practices which may 
further increase the pool size. FDA has not fully assessed the 
interim estimates of pool size obtained in response to this 
letter. After more detailed information is collected, analyzed, 
and verified, FDA will be able to make a more informed proposal 
on limiting pool size. 

Since FDA's request, IPPIA has expressed interest in continuing 
to discuss with FDA the issues related to increased plasma 


17 



58 


product safety. IPPIA met with FDA on July 14 to further those 
discussions. 

X. CONCLUSION 

FDA faces significant challenges in helping to ensure the safety 
of plasma derived products. We must strive for improvements in 
the regulation and management of plasma derived products and the 
plasma fractionation industry. As a part of this effort# we 
believe that there should be practical upper limits on pool size 
for the above-mentioned public health reasons. It is important 
to remember that pool size is only one factor to be considered in 
ensuring the safety of plasma derived products. Good 
manufacturing practices and our enforcenent of those practices is 
also an important part of the system of overlapping safeguards 
that contribute to the safety of plasma derived products, and we 
remain vigilant in our efforts to enforce the good manufacturing 
practice regulations through the use of regulatory inspections. 
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Mr. Chairman, Meitners of the Committee, thank you for the 
opportunity to participate in today's hearing on the proposed 
rule on the ruminant to ruminant feed ban and the potential 
transmission of spongiform encephalopathies to humans. My name 
is Dr. Michael Friedman and I am the Deputy Commissioner for 
Operations at the Food and Drug Administration (FDA) . 

FDA is the nation' s oldest consumer protection agency, 
responsible for the safety and effectiveness of over $1 trillion 
worth of products and commodities. We have been protecting 
consumers against an ever-growing number of public health risks 
for over nine decades, and we have not done it by standing still 
FDA constantly is being presented with new questions, for which 
we are committed to seeking and finding answers, while applying 
current statutes, state of the art science, and knowledge gained 
from our experiences in responding to previous public health 
risks. 

FDA's responsibilities encompass drugs for use in people and 
animals, human biological products, medical devices, food, 
dietary supplements, cosmetics, and animal feeds. Each of these 
product groups has been considered with respect to the potential 
for the transmissible spongiform encephalopathies (TSEs) in 
humans or animals. As you may know, TSEs are a group of 
transmissible, slowly progressive, degenerative diseases of the 
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central nervous systems of humans and several species of animals. 
This family of diseases is characterized by a long incubation 
period, a relatively short clinical course of neurological signs, 
and 100 percent mortality. Examples of TSEs are scrapie in 
sheep and goats, bovine spongiform encephalopathy in cattle, 
transmissible mink encephalopathy, chronic wasting disease of 
deer and elk, and Creutzfeldt-Jakob Disease (CJD) and kuru in 
humans . 

FDA has been involved actively in national and international 
efforts focused on better understanding TSEs. FDA has 
collaborated extensively with its sister Public Health Service 
Agencies, the Centers for Disease Control and Prevention (CDC) 
and the National Institutes of Health (NIH), and with the United 
States Department of Agriculture (USDA) , as well as with affected 
industries and consumer groups. FDA has formed an intra-agency 
working group composed of myself and experts from each FDA Center 
to consider transmissible spongiform encephalopathies and their 
impact on FDA-regulated products. A CJD Advisory Committee, 
composed of outside experts, including academic and government 
representatives; consumer groups, including the National 
Hemophiliac Foundation; and industry groups, also was formed in 
1995, and was rechartered in June 1996 for two additional years 
as the TSE Advisory Committee. 
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I. BOVINE SPONGIFORM ENCEPHALOPATHY <BSE) 

Bovine spongiform encephalopathy (BSE), also referred to as "mad 
cow disease," is thought to be a transmissible, slowly 
progressive, degenerative disease of the central nervous system 
of cattle, and is similar to scrapie in sheep. BSE has a 
prolonged incubation period in cattle (three to eight years) 
following oral exposure and, as with all TSEs, once symptoms 
appear, BSE invariably is fatal . There is no known treatment or • 
cure. That said, we emphasize that BSE has not been detected in 
cattle in the U.S., and since 1989, no cattle have been imported 
from BSE countries as designated by the USDA. 

Since BSE was first diagnosed in the United Kingdom (UK) in 
November 1986, more than 165,000 cattle from almost 33,000 herds 
have been diagnosed with the disease. BSE now has been reported 
in native cattle in France, Switzerland, Portugal, the Republic 
of Ireland, and Northern Ireland. The epidemic in the UK peaked 
in January 1993 at nearly 1,000 new cases per week; currently 
fewer than 200 suspected cases are diagnosed every week. The 
disease has had a devastating impact on the cattle and beef- 
industry in the UK where hundreds of thousands of suspect cattle 
have been killed and incinerated to prevent further spread of the 
disease- 
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Epidemiological studies, including computer simulation of the 
epidemic in the UK, suggest that feeding cattle rendered meat and 
bone meal from animals infected with some TSE agent was the 
vehicle for the spread of the disease. The practice of adding 
meat and bone meal to animal feed has become a common way for 
producers to supplement their animals* protein and other dietary 
needs. Possible hypotheses as to the original UK source of the 
TSE agent are: 1) that it was a modified form of scrapie 
transmitted via rendered by-products of sheep, or 2) that it was 
a cattle-adapted strain of a scrapie-like agent, also spread via 
feed. Both theories are consistent with the epidemiological 
findings. Of particular importance, recent research in the UK 
suggests that the BSE agent is resistant to the rendering 
processes used in that country. This research further supports 
the epidemiological evidence that the disease has been spread 
through rendered meat and bone meal added to cattle feed. 
Scientists also have theorized, however, that BSE could occur 
spontaneously in cattle, though presumably at a very low rate. 

Possible Link Between BSE and CJD 
Scientists also have theorized about the impact of BSE on human 
health and its possible link to CJD. CJD is a slow degenerative 
human disease of the central nervous system characterized by 
motor dysfunction, progressive dementia, and vacuolar 
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degeneration of the brain. The incidence of CJD in the U.S. is 
similar to the incidence in the rest of the world. Sporadic 
cases of CJD occur world-wide at a rate of one case per million 
population per year. 

On March 20 , 1996, the British Government announced a possible 
link between BSE and ten cases of a new type of CJD in humans. 
These recent cases appear to represent a new variant of CJD (nv- 
CJD) that seems to be unique. At a World Health Organization 
(WHO) consultation in April 1996, a group of international 
experts concluded that there is no definite link between BSE and 
this small group of people with nv-CJD, but epidemiological 
evidence suggests exposure to BSE before the UK specified tissue 
ban in 1989 may be the most likely explanation. To date, 
scientists have identified the distinctive nv-CJD brain pathology 
in 15 people with CJD in BSE countries (14 in the UK, 1 in 
France) . In October 1996, Dr. John Collinge, one of the foremost 
British authorities on CJD, and his colleagues published the 
results of their research on various strains of the agents • 
believed to transmit BSE. The results suggest that the agent 
found in nv-CJD resembles the BSE agent rather than the sporadic 
CJD agent. 

As stated, BSE has not been detected in cattle in the U.S., and 
since 1989, no cattle have been imported from BSE countries as 
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designated by USDA. Nevertheless, the possible link between nv- 
CJD and BSE, and new information about the origin and etiology of 
the BSE agent have prompted the public, the U.S. Government and 
affected industries to view this disease very seriously. As a 
result, several important measures have been undertaken to 
further reduce the remote risk of BSE occurring in the U.S. It 
should be stressed, however, that there is no established 
scientific link between BSE and CJD in humans. 

Proposed Rule: {hsoinant and Mink to Ruminant Peed Ban 
One critical measure is the issuance by FDA of a Notice of 
Proposed Rule Making {NPRM) to prohibit the use of nearly all 
tissues from ruminants — animals such as cows, sheep, and goats 
— in feed intended for ruminants. Mink tissue also would be 
prohibited from such feeds, because of known cases of TSE in mink 
raised in the U.S. The prohibition on feed ingredients proposed 
in the NPRM is intended to prevent the spread of B»SE in cattle in 
the unlikely event that the disease should ever occur in this 
country, and to further minimize any risk that might be posed to 
humans. The NPRM was published in the Federal Register on 
January 3, 1997, after FDA completed an in-depth review of the 
660 comments it received last year in response to its advance 
notice of proposed rulemaking related to the feed ban. These 
comments covered many of the scientific and economic issues 
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addressed in the NPRM. FDA's proposal to ban the use rmninant 
and mink proteins in ruminant feed follows a voluntary industry 
moratorium on similar feeding practices instituted in March 1996 
by national livestock organizations and professional animal 
health groups and endorsed by FDA, CDC/ NIH, and the USDA. The 
finalization of the proposal will add another level of safeguards 
to protect the U.S. against the remote potential risk from TSEs. 
Moreover, FDA' s proposed regulation is supported by last year' s 
WHO recommendations for countries in which no BSE has been 
diagnosed. 

The NPRM provides that animal protein derived from ruminant and 
mink tissues are not generally recognized as safe (GRAS) for use 
in ruminant feed and is a food additive subject to section 409 of 
the Federal Food, Drug, and Cosmetic (FDC) Act. The 
determination of food additive status for this substance (protein 
derived from ruminant and mink tissues) will help to ensure that 
it will not be marketed in the U.S. until such time as FDA 
determines it to be safe. The NPRM proposes to exempt from the 
ruminant protein feed ban three tissue types that have shown no 
signs of potential infectivity. These exceptions include bovine 
blood, ruminant-derived milk, and gelatin. A second component of 
the rule provides for a system of processes and controls, 
including record keeping and labeling, that is necessary to 
ensure the proposed rule will achieve its intended purpose. 
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Based on the overwhelming evidence we have on transmissibility, 
if for some reason a case of BSE were to occur in the U.S., and 
it is important to reemphasize that not even one case of BSE has 
ever been found here, the steps being proposed in the NPRM would 
confine it to the individual animal and greatly decrease the 
potential risk to other animals and humans. 

The precimble to FDA's proposed rule points out that FDA is 
considering alternatives to the proposed ruminant and mink 
protein to ruminant prohibition and that it also is seeking 
comments on those alternatives, which include a(n): (!) Adult 

sheep and goat specified offal to ruminant prohibition; 

(2) Prohibition to ruminants of all materials from U.S. species 
which have been diagnosed with TSEs (sheep, goats, mink, deer, 
and elk); (3) Partial ruminant to ruminant prohibition; 

(4) Mammal to ruminant prohibition; (5) No regulatory action; 
and, (6) Other alternative approaches that meet FDA's regulatory 
objective. 

Although BSE does not exist in the U.S., we believe that the 
preventive approach FDA is taking in the NPRM is justified by 
what we now know about this disease and how it is caused and 
spread. As noted above, epidemiological evidence corroborates 
the theories that the origin of BSE was caused by the feeding to 
cattle of meat and bone meal either containing the scrapie agent 
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from rendered by-products of sheep, or a cattle-adapted strain of 
a scrapie-like agent from rendered by-products of cattle. 

Current U.S, rendering techniques would decrease, but probably 
not totally eliminate the BSE agent. Since sheep scrapie and 
other animal-borne TSEs already are known to exist in the U.S., 
the epidemiological evidence indicates that BSE could possibly 
develop and be spread here under unrestricted feeding practices. 
Moreover, the risk that BSE-infected cattle or feed could be 
imported inadvertently from BSE infected countries, or that BSE - 
could occur spontaneously further supports the preventive 
strategy proposed in the NPPM. The strategy provided in the NPRM, 
also is supported by the steady decline in the number of cases of 
BSE in the UK after they established similar restrictions on 
ruminant feeding practices. 

Comments are being solicited by FDA on all aspects of the NPRM, 
including the scope of the ban and the list of exempted tissue 
types. A 45 day public comment period expires on February 18, 
1997. To facilitate notice and comment on the NPRM, in addition 
to providing the proposed rule to the CDC, NIH and the USDA, FDA 
provided a copy of the proposed rule to the group of 
international experts interested in BSE. The document was 
delivered to heads of foreign public and animal health 
organizations and to appropriate officials of our major animal 
products trading countries. During February, FDA will hold two 
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open public forums to discuss the notice of proposed rule making 
to prohibit the use of rendered ruminant and mink protein 
products in ruminant feeds. Comments may be submitted to the 
Dockets Management Branch, Food and Drug Administration, 12320 
Parklawn Drive, Room 1-23, Rockville MD 20857. These comments 
will be reviewed by the Food and Drug Administration and will be 
used in preparing final regulations. 

FDA recognizes that American consumers look to us to assure the 
safety of the U.S. food supply. We believe that the strong 
preventive strategy provided in the NPRM is supported by the best 
available science on BSE and that this approach significantly 
reduces risk to animal health and any perceived risk to human 
health. As the' scientific knowledge about BSE, and all TSEs, 
increases — and the science in this area is growing rapidly — 
FDA will continue to review this new evidence and steer a course 
that maintains high standards for food safety in this country. 


II. CJD AND PROTECTION OF THE BLOOD SUPPLY 


The history of TSE raises questions regarding the 
transmissibility of CJD through human tissue. While there are no 
recorded cases of CJD transmission in humans through blood, there 
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is a theoretical possibility for transmission and FDA has taken 
aggressive actions to significantly mitigate that potential risk. 

The blood supply plays a critical role in the American health 
care system. While the U.S. has one of the safest blood supplies 
in the world, it is a formidable task to keep it so. Each year, 
approximately 12 million units of blood are drawn from volunteer 
donors for use by more than 3,5 million Americans. Much of this 
blood, and an additional 12 million units of plasma, is processed 
into further products, referred to as derivatives, such as immune 
globulin, used to prevent infections, and clotting factors, such 
as antihemophilic factor, used to treat bleeding disorders. 

Because blood donors may harbor undetectable or undetected 
communicable disease, blood can transmit disease. Because of 
this risk, and the fact that millions of Americans depend on 
blood and blood products, efforts to ensure the safety of the 
blood supply are . a high priority for FDA. One of the challenges 
such efforts entails is application of current, but incomplete 
and emerging scientific knowledge, in the decisions about how 
best to protect public health. CJD presents such challenges. 
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Background/History of CJD 

CJB is a rare but invariably fatal, degenerative neurological 
disease believed to be associated with a transmissible agent. 
Cases arise spontaneously at low frequency for unknown reasons; 
perhaps acquired by external exposure to infectious material; or 
may arise spontaneously at higher frequency in persons with 
certain genetic mutations. CJD affects approximately one person 
to two person per million per year worldwide. From 1979 through 
1994, CJD was recorded as a cause of death in 3,642 deaths in the 
U.S.; representing a stable incidence. (CDC Dispatches, Emerging 
Infectious Diseases, Vol. 2, No. 4, October-December 1996). The 
clinical latency of CJD can exceed thirty years, although the 
incubation period is shorter for the known iatrogenic cases. 

The nature of the transmissible agent for CJD is not established, 
but seems to be highly resistant to the current methods of viral 
inactivation employed with plasma derivatives. The disposition 
of the agent during fractionation of various plasma derivatives 
is not presently known. 

Between 1983 and 1997, approximately 300 million units of blood 
and plasma were donated. From 34 reports received (with some 
reports containing information on more than one donor), 37 donors 
were either subsequently diagnosed with CJD or deferred based on 
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concerns with CJD. Of the 37 blood/plasma donors, 25 were 
reported as subsequently diagnosed with CJD; four had a family 
member who was diagnosed with CJD; four had received Human 
Pituitary-Derived Growth Hormone (HGH) ; and, four had received a 
dura matter transplant. 

The available basic scientific and applied epidemiological data 
provide no evidence of transmission of CJD via blood transfusion 
in humans. Moreover, transmission by intravenous infusion of 
whole blood from CJD patients has not been demonstrated in 
subhuman primates. The disease, however, has been verified to be 
transmitted between humans by transplantation of corneas and 
cadaver dura mater grafts from affected individuals, by use of 
contaminated EEG electrodes, by certain neurological procedures 
and by injections of HGH. (CDC Dispatches, Emerging Infectious 
Diseases, Vol. 2, No. 4, October-December 1996). {It should be 
noted that HGH is no longer used having been replaced by a 
recombinant— DNA derived alternative product.) In addition, the 
disease has been transmitted to rodents in laboratory experiments 
by injecting the buffy coat component of blood from an affected 
patient into the rodent brain. Although CJD has occurred in 
transfused patients, we stress that there has not been a 
documented case of CJD being transmitted through a blood 
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transfusion. Moreover, there has not been an identified case of 
hemophiliac death from CJD. 

We know that despite our best efforts blood and blood products 
will never be totally risk free, but we continue to work to 
achieve optimal safety and availability. While our current, 
knowledge of blood-borne diseases has improved significantly over 
the past 10-15 years, current scientific knowledge is still 
incomplete. For example, there is currently no serum test 
capable of detecting CJD infection. 

The fact that there are no documented cases of blood or blood 
product transmission of CJD in himans does not end the inquiries 
into the disease nor does it mean that FDA and other agencies and 
research entities can be complacent. Basic and applied research 
into the infectious processes of CJD continue to serve as the 
catalyst for the evolution of FDA policy. We cannot let the 
absence of scientific information paralyze us. 

FDA Regulatory Response 

The development of FDA regulatory policy with respect to blood 
products that could possibly carry a risk of the disease CJD has 
been vigorous and is ongoing. As clinical and epidemiological 
knowledge of CJD has increased, FDA has responded aggressively by 
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reviewing and modifying its policy- Throughout this process, FDA 
has worked closely with both CDC and NIK, among others, in 
determining the most appropriate regulatory course of action. 
Extensive public discussion with all segments of those affected - 
recipients of products, medical professionals, academicians and 
industry — has been conducted throughout FDA deliberations, 

FDA Actions l^lated to Blood and Blood Products 

FDA involvement in addressing the possible impact of CJD on the 
nations's blood supply began with the early awareness of possible 
transmission. On November 25, 1987, FDA issued a "Memorandum to 
All Blood Establishments" entitled "Deferral of Donors Who Have 
Received Human Pituitary-Derived Growth Hormone." This document 
recommended that all persons who received HGK be barred 
permanently from donating blood or plasma. 

For the period 1983-1992, there were only four reported blood 
donors who had a confirmed diagnosis of CJD reported post- 
donation. In response, the blood and plasma product 
manufacturers initiated a voluntary withdrawal of in-date 
products that had been prepared from donations from these 
individuals. In December 1993 FDA expanded its position and 
issued recommendations for more complete reporting of "post 
donation information" related to safety. 
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Partly as a result of these policy recommendations/ in late 
1994 and early 1995 FDA began receiving additional reports of CJD 
affected individuals who had donated blood and plasma. At FDA's 
request/ the manufacturers placed in-date/ licensed/ injectable 
derivatives (of blood and plasma)/ as well as intermediates 
(those products used in further processing) , into quarantine 
awaiting development of FDA recommendations on the use of 
implicated material. 

At the Blood Products Advisory Committee (BPAC) FDA presented 
data regarding the biology of CJD and case histories of CJD- 
related donor deferrals and product withdrawals on December 15, 
1994. In March 1995, BPAC was again updated on CJD. BPAC was 
presented with the available scientific information and options 
for action. BPAC was unable to reach consensus decisions on all 
of the issues related to product disposition and recipient 
notification. 

FDA, in an effort to further develop its policy on CJD, and 
because of the outstanding issues that required additional public 
discussion and consideration, formed a Special Advisory Committee 
on Creutzfeldt-Jakob Disease and presented information to it on 
June 22/ 1995. The Special Advisory Committee agreed that; 

• there was no scientific evidence that CJD is transmitted by 
transfusion of blood products or by administration of plasma 
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derivatives; 

• implicated blood components should be withdrawn; 

• implicated plasma derivatives should be withdrawn; and 

• if implicated blood components and/or plasma derivatives are 
to be released for transfusion, these products should bear 
special warning labels. 

Within two months, after considering these deliberations and 
extensive internal discussion, FDA issued an interim policy in a 
memorandum dated August 8, 1995, regarding blood products and 
plasma derivatives. This further broadened its guidance on donor 
exclusions for CJD risk and called for withdrawal of implicated 
blood products. A provision was made for release of affected 
products in case of a documented shortage provided that the 
products carried a special label. 

In an effort to further expand the knowledge of CJD, FDA and 
NIH's National Heart, Lung, and Blood Institute held a CJD 
Workshop on Design of Experimental Studies of Transmission of 
CJD. The FDA also held many discussions at BPAC on product 
warning labels. 

To avoid the disposal of safe and effective products while 
protecting public health and safety, FDA consulted extensively 
with experts in the field of TSEs on the familial nature of some 
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CJD cases and appropriate use of genetic testing to clarify risk. 
The Transmissible Spongiform Encephalopathies Advisory Committee 
(TSEAC) (formally known as the Special Advisory Conmiittee on 
Creutzfeldt-Jakob Disease) met a second time on July 2, 1996, and 
discussed refinements to the August 1995 policy. These included 
the option of reentering deferred donors based on genetic testing 
results and the disposition of plasma derivatives prepared from 
product collected from donors with only a single family member 
diagnosed with CJD. Also, in November 1996, FDA, in cooperation 
with others, held two public meetings/workshops. Notification 
procedures to be utilized for implicated products were 
considered. 

FDA revised its recommendations for CJD in a memorandum to 
manufacturers on December 11, 1996, based on opinions of the 
advisory committees, public discussion, FDA internal 
deliberations and discussions with other agencies. The 
December 11 memorandum updated and superseded the FDA memoranda 
of August 8, 1995 and November 25, 1987. 

FDA, in its December 11 Memorandum, reiterated that the 
assessment of CJD risk in the donor is a critical responsibility 
of the blood establishments. In particular, FDA emphasized that 
family history of CJD requires careful investigation. FDA has 
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recommended that a family history of CJD should be confirmed by a 
physician and documented on the basis of currently accepted 
diagnostic procedures. Also, familial risk, in the context of a 
donor, applies only to blood relatives of non-iatrogenic cases. 

The cautious approach the FEA has taken on CJD related to blood 
products also affects other products. There are estimated to be 
over 500 products which use plasma prodacts/derivatives either in 
manufacturing or formulation. Plasma for manufacturing comes 
from approximately 25 million donations of blood and plasma 
derived from about 10 million blood and plasma donors per year. 
Over a ten year period, 1984-1993, plasma fractionation capacity 
worldwide increased 61 percent. (Robert, Journal of the American 
Blood Resources Association, at 75, Vol. 4, No. 3 1995) . 

There is ongoing discussion being conducted by FDA and others 
concerning the level of risk of CJD transmission in plasma 
derivatives and blood components. Experiments to quantify this 
risk are being undertaken by the government and the blood 
industry. However, it is likely to take several years before 
conclusive results are obtained. Most scientists believe that 
any risk from plasma derivatives must be significantly less than 
from whole blood components. 
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Despite this inability to more precisely quantify the nature of 
the risk, as a precaution, FDA has recommended that Source Plasma 
and plasma derivatives, prepared from donors who are at increased 
risk for developing CJD, should be .quarantined and destroyed. 

FDA has made an exception from this quarantine for the plasma 
derivatives, i.e., albumin, immune globulin, etc. (licensed, 
injectable products), prepared from pools which contain products 
collected from a donor with only one known family member with 
CJD. This exception is made because the probability that the 
case represents familial CJD is low. 

FDA has not recommended the quarantine of blood products intended 
for further research or manufacturing into non-injectable 
products. FDA has recommended, however, that such products 
should be labeled with the following statements: 1) ''Biohazard"; 
2) "Collected from a donor determined to be at risk for CJD"; 
and, 3) "For laboratory research use only", or "Intended only for 
further manufacture into, non-injectable products". 

In the circumstances of a donor with CJD or at increased risk 
for CJD, consignee notification is recommended to permit 
recipient tracing and notification as deemed medically 
appropriate. Given the limited current knowledge about CJD as it 
relates to blood safety, FDA has made only a few general 
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recommendations about "lookback" notification. In the event that 
a donor gives a history of only one known family member with CJD, 
FDA does not recommend notification of consignees of plasma 
derivatives or expired blood components. 

FDA policy on protection of the blood supply from the remote 
possibility of CJD transmission has been developed as knowledge 
and data has evolved. The recommendations for donor deferral, 
product disposition, and recipient notification have been 
developed based on a consideration of risk in the donor, risk 
from the product, and the potential impact on blood product 
availability. Given the significant size of the population using 
these products, it is appropriate for FDA to consider the impact 
of withdrawal from distribution of plasma products in its risk 
benefit analysis from the perspective of both the effect on the 
supply of products and the benefit to potential recipients of the 
products. In its decisions, FDA attempts to balance the need for 
the products and the risk of using the products. 

FDA Decision Making: Case Study 
The application of FDA policy in situations involving CJD is 
evidenced by a recent case. FDA was notified that the certain 
lots of anti-hemophilic products were manufactured using an 
ingredient, which had been prepared from pooled plasma. 
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containing a unit from a blood donor who later died of CJD. 

These particular anti-hemophilic products had not been released 
(for distribution) nor approved for release by FDA at the time of 
the notification to FDA. 

In this case, FDA was faced with evaluating the potential risk of 
CJD in the final products; determining whether FDA should approve 
release of the lots; and, if released was approved, should any 
type of notification be provided. 

FDA requested a risk assessment from the company which concluded 
that the risk of CJD in the product was negligible. This risk 
assessment was reviewed internally and independent risk 
assessments were obtained from CDC, NIH and Johns Hopkins 
University. All agreed that the risk, if any, was likely to be 
remote and considered "vanishingly small" in one analysis. An 
assessment also was made of the impact on the supply of purified 
factor VIII available for recipients if the product was not 
released. The conclusion, based on the scientific analysis and 
all available, relevant data, was that there was a remote risk of 
CJD and the products were suitable for release. FDA requested, 
however, that the situation be conveyed to the affected community 
— the hemophilia organizations. The company informed the 
hemophilia groups. The groups released information on the 
situation in a community newsletter and other sources. 
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FDA continues to develop its policy and evaluate the safety of 
products that have had exposure to an implicated plasma 
derivative (usually transferrin or albumin) during manufacturing 
or formulation as new data and information are available. 

Adequacy of FDA Response 

Although FDA's regulatory response to CJD was initiated long 
before 1995, the recommendations and comments of the Institute of 
Medicine (lOM) in its 1995 report could be considered as a 
framework for evaluating FDA's actions concerning the possible 
CJD transmission in the blood supply. In its 1995 report HIV and 
the Blood Supply: An Analysis of Crisis Decisionmaking, the lOM 
concluded that FDA had "missed opportunities" for action in 
addressing the potential for HIV infection in the blood supply 
and had chosen "the least aggressive option that was 
justifiable." The report acknowledged that previous decisions 
were made "in the context of great uncertainty" given the 
science. When "knowledge is imprecise and incomplete," however, 
lOM recommended that there should be "a more systematic approach 
to blood safety regulation when their [sic] is uncertainty and 
danger to the public." 
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The lOM made several recommendations directed specifically at FDA 
which mirror FDA^ s actions in developing responses to possible 
CJD transmission through the blood supply. 

Recommendation 6 of the lOM report stated: 

Where uncertainties or countervailing public health concerns 
preclude completely eliminating potential riskS/ the FDA 
should encourage, and where necessary require, the blood 
industry to implement partial solutions that have little risk 
of causing harm. 

Recommendation 7 of the ICM report stated: 

The FDA should periodically review important decisions that it 
made when it was uncertain about the value of key decision 
variables . 

FDA has undertaken to incorporate these recommendations into its 
decision making and oversight of the nation's blood supply. The 
discussion of FDA's actions taken in response to the concerns 
raised by possible CJD transmission illustrate that FDA has 
benefited from past lessons and has responded to the challenge of 
dealing with uncertain risks that could impact the safety and 
availability of blood and plasma products. 


25 



83 


This Committee also made recommendations in its report Protecting 
the Nation* s Blood Supply From Infectious Agents: The Need For 
New Standards To Meet New Threats (House Report 104-746, 

August 2, 1996). In response to the Committee's concerns, FDA 
has provided enhanced public access concerning recalls and 
withdrawals of blood and blood products; increasing public input 
in the discussion regarding policy development on withdrawals and 
notification of plasma products; and, continuing research into 
the risk factors associated with pool size of donors. 

FDA has made information concerning recalls and withdrawals 
widely available to interested and affected parties. A voice 
information system with toll free lines has been set up with 
information on fractionated product recall and market withdrawal 
information. A fax information system has been put into place 
allowing "fax-on-demand." The FDA Home Page contains the recall 
and withdrawal information and an automated e-mail system has 
been established to distribute information to those persons 
desiring information not only on recalls and withdrawals but all 
blood related public documents. 
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C<^CLUSIC^ 

FDA continually strives to make the food and blood supply safer. 
We will continue to evaluate new studies# scientific and 
epidemiological data on TSEs and apply that knowledge to FDA 
policy. We look forward to working with the Coinmittee on these 
issues. 
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Mr. Shays. Why don’t we start in — and I’ll start with you, Dr. 
Zoon. What is the largest pool size that has been reported to the 
FDA? 

Ms. Zoon. The interim information that we have received to 
date, approximately 400,000, if one includes the pooling of inter- 
mediates. 

Mr. Shays. And was that a surprise to you, this size? 

Ms. Zoon. I would say that that was larger than I had antici- 
pated. 

Mr. Shays. What would explain why the FDA wasn’t able to tell 
us the pool size? Is it just something you hadn’t focused in on 
or 

Ms. Zoon. We had information that is available to us from a va- 
riety of sources. One initially was some information that we had re- 
ceived from ABRA, which is the association — let me see if I can re- 
member — the Association of Blood Resource — ^American Blood Re- 
sources Association. And those estimates that we were given at 
that time were approximately 10,000, I believe. 

However, further information upon receipt of the request FDA 
issued to nine of the major plasma pools, there is clarification also 
at the BPAC advisory committee that, in fact, these reflect the pri- 
mary pool sizes and did not include estimates of the intermediate 
pooling or consideration of adding excipients to the purified or the 
final product. 

Mr. Shays. Is it fair to say the FDA was thinking that these pool 
sizes were more like 10,000 and then learned it was 60,000? But 
wouldn’t it be pretty surprising for you all to have learned that it 
was 400,000 in one instance? I mean, was that a surprise? 

Ms. Zoon. I think the number of 400,000 was high. I think at 
the Blood Products Advisory Committee earlier, I believe a presen- 
tation was made by one of the blood associations, that it was poten- 
tially as high as 100,000. But 400,000, I think was higher than I 
would have predicted. 

Mr. Shays. Does that give the FDA a greater interest in trying 
to take a look at this issue? 

Ms. Zoon. Well, we are committed to putting a limit on pool size. 

Mr. Shays. OK. 

Ms. Zoon. And I think as we get additional information and ana- 
lyze it and verify that information, we will certainly view limits on 
pool size as part of a — our recommendations. 

Mr. Shays. OK. 

Dr. Satcher, I got the sense from you that you were basically say- 
ing we needed to obviously be pretty cautious when we get into this 
area for a variety of reasons. And Dr. Brown, from your comments, 
I made an assumption that one individual could contaminate the 
whole lot. And the whole pool. But from your testimony, it made 
me wonder if you were saying to us that a large pool could make 
the one bad donor almost insignificant because it would be spread 
out over so many, I just want to clarify that, without it being di- 
luted. 

Dr. Brown. The significance, in my judgment, would be the 
same. And the concept of a fully dispersed small number of par- 
ticles — 

Mr. Shays. Right. 
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Dr. Brown [continuing]. Is crucial here. Already at the smallest 
pool size that’s made, probably the number of infectious particles 
are already fully dispersed and they’re in their 40 doses whether 
it’s 100,000 doses or 

Mr. Shays. I need to understand you in my way of thinking. 

Dr. Brown. OK. 

Mr. Shays. The question I am asking, you are answering it, but 
I am not hearing you right, so let me just say it again, and maybe 
you can put it in my terms. I just want to be clear. Can one donor 
in a very large pool be so diluted that it doesn’t have significance? 
Or will there be — will some of the pool be polluted, will be contami- 
nated, or will the whole pool be contaminated with one bad donor? 

Dr. Brown. Some of the pool. 

Mr. Shays. OK. 

Dr. Brown. And it doesn’t much matter whether it is 10,000, 
100,000, or a million. The same amount, the same number of do- 
nors will be at risk — excuse me, the same number of recipients will 
be at risk. 

Mr. Shays. Right. But some will not actually end up with con- 
tamination. 

Dr. Brown. That’s correct. If you have 10,000 doses and say 5 
infectious particles, 5 people are going to be at risk and the rest 
of them will not be. 

Mr. Shays. I got you. 

Dr. Brown. Yes. 

Mr. Shays. It would seem to me, maybe I guess we will get into 
the whole economies of it, but it would seem to me that using — 
let me back up and say does that only relate to CJD or does it re- 
late to all types of contamination? 

Dr. Brown. It may relate to more than CJD if we’re talking 
about unknown agents. It certainly, I think, relates to CJD in a 
way that it does not relate to things like hepatitis and HIV, correct. 

Mr. Shays. So with HIV, if a large pool is contaminated, that en- 
tire plasma will be contaminated, or just again particles hit or 
miss? 

Dr. Brown. My understanding is, using this analogy of a large 
number of particles versus a small number of particles, a much 
greater amount of infectivity will be distributed. And many more 
individuals would be infected than is true for CJD, which, although 
we haven’t measured it in humans, we have a pretty good idea 
from experiments that the amount of infectivity, even in an in- 
fected animal or human, is very, very small. 

Mr. Shays. OK. 

Dr. Satcher, do you want to respond to any of the questions I 
asked? 

Dr. Satcher. No, except to restate the fact that we support 
FDA’s commitment to reexamine this issue and to take advantage 
of the benefits of smaller pool sizes. We realize that there are some 
other issues involved, like the pool size required for immuno- 
globins, for example, that we need in these pools. And also, the 
whole issue of the supply and the effect of pool size on the supply 
of available plasma products. But given that, yes, we support the 
direction of FDA. 
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Mr. Shays. OK. Before this panel leaves, I am going to want us 
to just list the advantages of a large pool size and the disadvan- 
tages. But, I would like to move to Mr. Towns. 

Mr. Towns. Thank you very much, Mr. Chairman. So could I just 
sort of get the format, are you going to have a second round or 5 
minutes, Mr. Chairman? 

Mr. Shays. Pardon me? 

Mr. Towns. Five minutes or a second round? 

Mr. Shays. No, no. You have as much as you want. You just 
move along. 

Mr. Towns. OK. Thank you very much. 

Dr. Brown, you have conducted experiments on rodents and CJD. 
First of all, have those studies had peer review? 

Dr. Brown. Yes, they have from one journal. 

Mr. Towns. And what do you believe the results mean for hu- 
mans? 

Dr. Brown. I think they put us on an alert status, which is to 
say, granted we can’t infer from rodent studies what exactly is hap- 
pening in humans, but, as you know, we don’t have 500 disposable 
humans to experiment on, so rodents and primates and experi- 
mental animals are the only way to go. 

I think what we have shown is that not only is there potentially 
infectivity present in blood as a whole, but we have defined where 
in the blood we have to be most careful. And they include at least 
two plasma fractions. Therapeutic products are made from plasma. 
And plasma is processed and then made into products such as 
antihemophiliac factor and immunoglobulin. 

The first step in that is a step called Cohn fractionation. The 
plasma is made into fractions and each one of those fractions is a 
source of a specific therapeutic product. We’ve determined that, at 
least in the rodent experiments, and using inoculation of specimens 
directly into the brain, again not the same thing as transfusing an 
animal, that infectivity can be detected in white cells, in plasma, 
in cryoprecipitate, which is the source of Factor VIII, and in what 
is called Cohn fraction 1, plus 2, plus 3, which is the source of 
immunoglobulins. We have not detected infectivity in the two last 
Cohn fractions, which among other things is the source of albumin. 

Mr. Towns. Thank you. 

Dr. Batcher, can you tell me about the CDC’s efforts to establish 
active surveillance systems in six States and tell us what we can, 
in Congress, can do to help you establish the similar surveillance 
systems in the other 50 States? And also name the States you have 
surveillance in. I know Connecticut is one. 

Dr. Satcher. You — I’m glad you said it. Now I know what you’re 
talking about. You’re talking about the emerging infectious disease 
centers. 

Mr. Towns. Yes. 

Dr. Satcher. Let’s see if I can remember them. Connecticut is 
one. New York is one. California. 

Mr. Shays. New York is one. 

Dr. Satcher. California has one. And I believe Oregon. Georgia 
now has a center. And I’m blocking — oh, Minnesota and Maryland. 

Mr. Towns. Minnesota. 
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Dr. Satcher. Those are the seven. And we do hope to fund one 
more in fiscal year 1998. And then we would like to move to mayhe 
at least two more without addressing Emerging Infectious Disease 
Programs. So we have in the fiscal year 1998 budget plans for con- 
tinuing to expand our Emerging Infectious Disease Programs 
throughout the country. 

And as you know, the one in Connecticut was very helpful to us 
in looking at some of the issues related to the cases you’ll prohahly 
he discussing later with some of the others. But it’s been very help- 
ful in terms of surveillance in that area. 

Mr. Towns. Thank you. 

One of you alluded to the whole HIV thing. Let me sort of — is 
there any similarity between the growth and spread of AIDS 
throughout the population and the growth of CJD? 

Dr. Satcher. I guess I would say very little. And let me just ex- 
plain what I mean. If you look at the HIV epidemic, which we first 
identified in 1981 from epidemiologic data, we didn’t identify the 
virus until 1983 in this country, the AIDS epidemic has spread rap- 
idly throughout the world and is now a global epidemic or a pan- 
demic. 

It’s an epidemic that continues to spread for many reasons. No. 
1, the transmissibility of the virus. It’s possible to spread this virus 
through the transfer of body fluids and that includes sexual inter- 
course and other ways in which body fluids are transferred, obvi- 
ously transfusion; injection drug use. And so generally the transfer 
of body fluids makes spreading of HIV possible. We don’t think 
that’s true with CJD. 

The other thing with HIV that’s made it such an epidemic, of 
course, is the prolonged period of incubation before a person be- 
comes ill in many cases, and the fact that all during that period 
of time, that person is capable of transmitting the virus to other 
people. 

We get excited about Ebola when there’s an Ebola outbreak be- 
cause it’s so dramatic. It kills 80 percent of the people it infects. 
But it cannot sustain an epidemic easily because it kills the host 
so rapidly that they don’t have time to spread it to others. But HIV 
is just the opposite. People can walk around 5 to 10 years with the 
virus spreading it to others without being ill themselves. 

Now, with CJD, we have conducted mortality surveillance since 
1979 in this country. And we have seen no evidence of any major 
change in the fact that about 1 in 1 million persons is infected with 
CJD. There’s been no significant increase. You know, that’s been 
very important with the BSE out — problem in England, bovine 
spongiform encephalopathy. The fact that we’ve seen no increase 
and no change in terms of the age of persons with CJD has given 
us some comfort that we’re not facing that problem. So CJD has 
been very stable and the preponderance of scientific evidence would 
suggest to us that it is not transmitted through blood. 

However, as Dr. Brown said, things like being able to detect the 
prion in the blood of a very small number of persons with CJD con- 
cerns us and the fact that in animals you can, in fact, transmit the 
infection from blood if injected into the brain. But there is a big 
difference from HIV. 
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Dr. Brown. And to Dr. Satcher, in the context of comparison be- 
tween HIV and CJD, there are two things that we don’t have in 
CJD that would be awfully nice to know. The first thing is that 
people with CJD are rarely found to be donating blood. People who 
are sick don’t generally donate blood. We don’t know how long be- 
fore a patient gets CJD clinically he might be infectious. And we 
have no test to detect the infectivity in blood. Major difference with 
HIV. We can’t screen for silent incubating CJD patients. And that 
would be a very useful thing to know. 

Dr. Satcher. Very good point. 

Mr. Towns. All right. Let me just ask one more, and then I will 
move on. 

Mr. Shays. Sure. 

Mr. Towns. Dr. Satcher, I have read the public health system is 
in disarray. I understand that in some States and local health clin- 
ics the simple process of getting children vaccinated can become a 
long, long ordeal. 

Do you have any suggestions for the Congress in what we need 
to do to assist in rebuilding our health system? 

Dr. Satcher. That’s a very important question. And I hope I can 
do it some justice. 

The Institute of Medicine’s report in 1988 pointed out that our 
public health system was in disarray. We have allowed our public 
health infrastructure in many cases to deteriorate. I think we’ve 
seen that most dramatically in the resurgence of tuberculosis, a 
disease that we thought we had under control. But for many rea- 
sons, not just the deterioration of our public health infrastructure, 
but new changes like HIV and increasing immunodeficiency, for 
various reasons we saw the return of tuberculosis. 

CDC has been committed now for several years to help rebuild 
the public health infrastructure by supporting State health depart- 
ments, for example. And one of the things we’re doing with the 
emerging infectious disease program, in addition to the emerging 
infectious disease centers that we have in a few States, we have 
now 20 States where we have been rebuilding the public health 
laboratories so that they can play a stronger role. We have the 
Public Health Leadership Institute, and we just initiated one in the 
Northeast with New York, Pennsylvania, Maine, Vermont, New 
Jersey and Rhode Island where we’re training leaders in public 
health over a year’s period of time. So that now in almost half of 
the States in the country there are public health leadership insti- 
tutes. 

We keep asking Congress for support that would allow us to re- 
build a public health infrastructure so every year our budget re- 
flects that goal. 

Mr. Towns. Right. 

Dr. Satcher. And not just ours, we’re working with our partners 
in FDA and NIH and others. 

Mr. Towns. This question comes up, Mr. Chairman, in the ques- 
tion you raised you wanted additional information on. It is my un- 
derstanding that although the FDA Blood Advisory Committee has 
considered pool size, it has not issued final recommendations about 
pool size. 
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Can you tell us where the FDA is in that process? If you want 
to add that to what the chairman is saying, we can do it at that 
time. I would like that to he a part of the question. And at this 
time I would yield back. 

Mr. Shays. Dr. — Mr. Snowbarger. 

Mr. Snowbarger. Not Dr. And I am going to prove that with the 
questions I asked. And I do apologize in advance for perhaps the 
ignorance of the questions, but I need to get back to a little more 
basic information. And prior to preparation for today’s hearing I 
was not aware of CJD and don’t know much about it. So I would 
like to ask some questions there particularly as it is related to the 
blood supply. 

Am I hearing you correctly, and I am talking about you as a 
panel, that we are not certain the extent to which CJD is trans- 
mitted by blood or blood products? 

Dr. Satcher. I think, and Dr. Schonberger testified here in Jan- 
uary and he is certainly one of the world’s experts in this area, I 
think our conclusion would be that the preponderance of scientific 
evidence to date is that there is no evidence that CJD is trans- 
mitted in the blood. Having said that, CDC continues to look at 
this issue through retrospective studies. And to date, for example, 
there has been no evidence that persons with CJD are more likely 
to have hemophilia or sickle-cell disease or thalassemia where peo- 
ple receive a lot of transfusions. In fact, I don’t believe there’s been 
a report of CJD in a hemophilia patient in the world. And now of 
course we’ve initiated our prospective studies looking very critically 
in hemophilia patients and studying over a period of time to make 
sure that if there is any evidence out there that we will find it. 

So on the one hand I’m saying there’s no preponderance of evi- 
dence to date, and on the other hand I’m saying we’re still looking 
openly and critically at this issue. 

Dr. Brown. Do you want a 33-second primer on CJD? 

Mr. Snowbarger. Thirty-three would be about right. That’s 
about all I can hold. 

Dr. Brown. CJD kills about 1 in 1 million people each year, 
which translates to about 250 to 300 cases each year in the United 
States. It starts out with forgetfulness, to which is added fairly 
quickly abnormal movements, visual deterioration, rigidity, mut- 
ism, blindness, coma, death. You can think of it as Alzheimer’s dis- 
ease in fast forward played out in about 7 months instead of 5 
years. 

Mr. Snowbarger. That is OK. 

Mr. Shays. It is amazing. He did that in 33 seconds. 

Mr. Snowbarger. You timed it. 

What age patient does it normally affect, presuming it is not 
transmitted by blood? 

Dr. Brown. I understand. The average age is 60, right on the 
money for your present witness, and span about 15 years in either 
direction and you’ve got about 90 percent of all cases of the disease. 
So it’s a disease of, well, I used to say old age, now I say middle 
age. 

Mr. Snowbarger. I understand. 

Dr. Satcher. Let me just say, that’s so important because there 
is the problem in England with BSE. The difference was, of course. 
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that younger people were getting this disease. And so we started 
to look to see if there was any change in this country in the age 
at which people were getting CJD and there was none. So that was 
very important. 

Mr. Snowbarger. ok. I have heard the figures “one in a million” 
mentioned several times. And as it relates to the blood supply — 
well, first of all, my understanding is the one in a million refers 
to the number of people that have the disease or are diagnosed 
with the disease. 

Dr. Brown. The number of new patients that will appear each 
year so 

Mr. Snowbarger. OK. So we are sort of — as we talk about the 
blood supply, we are sort of transposing that figure over there and 
saying, well, if it’s one in a million patients, then it may or — well, 
it is probably one in a million units of blood or one in a million do- 
nors. 

Dr. Satcher. No, I don’t think so. Because I think because of the 
age of CJD persons and the fact that they’re more likely to be ill, 
I don’t think they’re as likely to donate blood as an HIV patient, 
for example. 

Mr. Snowbarger. OK. 

Dr. Satcher. So we don’t think it would be one in a million. 

Dr. Brown. For your thinking in rough figures, you can stay 
with one in a million. 

Mr. Snowbarger. But I think this is important. I mean, we are 
spending a lot of time, effort, research dollars paying a lot of atten- 
tion to pool size, et cetera, on this particular — I mean, pool size af- 
fects other diseases, I presume. And I am aware of that. But talk- 
ing about CJD, you know, is it 1 in 2 million? Is it 1 in 3 million? 

Dr. Brown. For donors? 

Mr. Snowbarger. Yes. I mean if we are saying that you have got 
one in a million of the general population — I guess what I am look- 
ing for is if we have got any kind of guess about what it would be 
in the donor population. 

Dr. Brown. Well, I think the answer you’re looking for is known. 
And that is that in studies, large epidemiologic studies in Europe 
and a couple of other places in the world, as it happens, looking 
back, if you ask what proportion of patients dying of CJD have at 
any given time donated blood, it’s exactly the same proportion as 
the general population. 

Mr. Snowbarger. OK. And because we don’t know whether it — 
it lays there dormant as a factor in the blood, we have to assume 
it is one in a million; is that what you are trying 

Dr. Brown. That’s right. 

Mr. Snowbarger. I am kind of like a chairman, I have to have 
it explained in my terms or I don’t understand it. So I understand 
what you are saying. 

Now, it is my understanding that it is very, very difficult to diag- 
nose CJD. 

Dr. Brown. It used to be. I think it is no longer. And the diag- 
nosis of CJD has now, as we speak, achieved an extraordinarily 
high degree of accuracy. 

Mr. Snowbarger. And how is it diagnosed? 
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Dr. Brown. You usually diagnose it clinically. There are not too 
many diseases with which it can be confused. I mentioned Alz- 
heimer’s disease. That’s always an issue for a little while. But Alz- 
heimer’s disease tends to stretch out for 5, 6 years; whereas CJD 
usually kills within a year and typically within 4 or 5 months, a 
much faster evolving disease. 

Mr. Snowbarger. So we are saying that the main method of di- 
agnosis is how fast you die, not if you die? 

Dr. Brown. No. 

Mr. Snowbarger. And you are finally diagnosed when you actu- 
ally hit the end? 

Dr. Brown. Well, pathologists will say “right on” because they 
always like to make the final diagnosis. But in point of fact you can 
diagnose it clinically by the kind of evolution and by the combina- 
tion of symptoms. The pathology of the brain will put the stamp 
on it. And there are biologic tests which will, also. But it’s not a 
difficult disease to diagnose either clinically or at autopsy. 

Mr. Snowbarger. And you are still in the process of researching 
whatever factors that would allow us to begin finding the same fac- 
tors in the blood supply or do we have any way to do that? 

Dr. Brown. Well, there’s enough unknowns about this field and 
the disease that can sustain further careers, and the blood supply 
or the issue of CJD as a risk in causing CJD through the blood 
supply is one of the issues that we are discussing this morning. 

Mr. Snowbarger. OK. 

My last question, Mr. Chairman, because I am interested in the 
answer to your question, because I think that is the crucial ques- 
tion, of pool size and how we deal with that. Let me ask two ques- 
tions, if I may. 

One is, it sounds to me like in terms of CJD, not looking at other 
infectious diseases, but in terms of CJD, the ideal pool sizes are ei- 
ther one or infinity, not somewhere in between. I mean that would 
be the best of all worlds. Because if you have it in one — I mean, 
if we do it in pools of one unit, which we are going to do, but I 
mean, if you do it in pools of one unit, then you can isolate, you 
know, one to one. And if you have an infinite supply, then what 
you are saying is that that may dilute these factors. 

Dr. Brown. Yes. That’s a very intelligent summary, Mr. Snow- 
barger. You start with 

Mr. Snowbarger. Well, I appreciate that. It doesn’t lead us to 
any conclusions unfortunately. Nice academic question. But I 
mean 

Dr. Brown. Yes, if you give a contaminated donation to one re- 
cipient, you can never cause more than one infection for sure. It is 
possible that your pool of infinity might dilute out infectivity to 
zero. But only if it takes two or three particles to make a single 
infection. Then as you diluted it out to infinity you would have less 
and less chance of having those three particles together. But that’s 
not a fact that is known. We don’t know how many particles it 
takes. And if it only takes one, then when you dilute out, you will 
get down to the threshold plateau minimum and that will stay the 
same until infinite. So I don’t think we can properly say that that’s 
not an important conclusion. 
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Mr. Snowbarger. Well, we are going through a lot of math exer- 
cises today which may or may not help, I don’t know, but I want 
to ask a question that I understand may seem very callous. We are 
going through a period of time where we are trying to do cost-ben- 
efit analyses on things that we do and things that we get involved 
in. And the figures that I have heard today is that. No. 1, we don’t 
have any clinical evidence that CJD is passed on by blood products. 
And No. 2, the risk is at about one in a million, at best from what 
we know. 

Could you give me your observations about the cost-benefit anal- 
ysis of all the effort that we are going through? And, again, I un- 
derstand that is callous, particularly for those who either suffer the 
disease or have loved ones that do, but in trying to get a handle 
on priorities, there are certainly other diseases out there that have 
a much higher risk for the population as a whole than one in a mil- 
lion. 

Anybody care to comment on that or are you just going to leave 
me hanging out there with my 

Dr. Brown. I won’t leave you hanging, Mr. Snowbarger. Obvi- 
ously, there is what is trendily called “cost-benefit” to everything 
we do. And when we wake up in the morning, we’re taking a risk. 
We can minimize the risk as best we can, and that’s going to cost 
money. But I really have no feeling about where the line should be 
drawn in this particular disease. As a career research scientist 
working on the disease, I would say keep spending. 

Mr. Snowbarger. Sure. I understand. I didn’t expect an unbi- 
ased answer, but the reason for my question is that, as you said, 
we all take risks every day. And there are certain risks that — and 
a certain level of risks that we have all come to be willing to ac- 
cept, the risk of an automobile accident, the risk of slipping and 
falling in a bathtub. You know, most folks don’t stay out of the 
bathtub because they might slip and fall, and most of us still ride 
in cars and stuff like that. And, again, it is a callous approach to 
it. Any cost-benefit analysis is a callous approach. I am not sug- 
gesting necessarily we take that approach here, but I do think that 
at some point we have to figure out how to allocate scarcer and 
scarcer resources for the things. 

Mr. Shays. Let me say to you it is not a callous question. I have 
been in public life for 24 years. And in the State House. I would 
continually have people say, well, if it saves one life, you should do 
it. And then you don’t even — that’s the argument. But we could 
save a lot of lives by making the speed limit 25 miles an hour. So 
we make certain decisions whether we care to acknowledge it or 
not. 

I am going to want to get an answer, not a long answer, to the 
advantages and disadvantages, just so I have it outlined. But I 
would like to call on Mr. Towns, and then we will come back to 
that. 

Mr. Towns. Two things. One came out of the dialog between you. 
But this is a diagnosis that is easy. So help us here because we 
need to know as much as we can, as much of a basis as we can 
get. 

As people begin to live longer, and thank God that that is hap- 
pening, will the diagnosis then be harder to make? 
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Dr. Brown. Yes, Mr. Towns. It will be a little harder, because 
a major feature of CJD is mental deterioration, senility, if you like. 

Mr. Towns. Right. 

Dr. Brown. You know, and Aunt Emmy starts to forget at the 
age of 83, she might be coming down with CJD, or she might just 
be getting old. The answer is usually what physicians describe as 
the fourth dimension, which is time. If she’s getting old, she’ll prob- 
ably get old fairly slowly. If she’s got CJD, she’s likely to be dead 
in 6 months. 

Mr. Towns. We will hear testimony about a case of a young he- 
mophiliac who died of HIV-related causes. Because of receiving a 
letter from the FDA, his grandmother suspected CJD involvement 
at his death. After the autopsy and additional information by CDC, 
CJD was ruled out. 

This question is for the entire panel. It seems that some would 
point to this as a failure of the system, but it seems to me that 
there was notification and investigation by the Government agen- 
cies, so that is a question. I think the failure here was that the 
child died of HIV-related causes. 

Can someone here tell me what has been done about the HIV ex- 
posure, what steps were taken once it was realized that this child 
died of HIV, which presumably was contracted through the blood 
products he used? Either one of you can start. 

Dr. Satcher. Let me just briefly comment on the HIV exposure. 
I think, as you know, early in the epidemic there was really an un- 
fortunate situation with the number of people who were exposed to 
HIV through blood transfusions. Since that time we’ve made a lot 
of progress in terms of donor screening and viral inactivation. So 
it would be very unusual for a person with hemophilia to acquire 
HIV through routine transfusions because of what we have 
learned. But that was a very unfortunate part of our history in 
public health any way you look at it. 

And so our sensitivity and our concern in this area is very high, 
very deep. We don’t claim to understand all of the aspects of this 
one case in terms of the system of surveillance. As you pointed out, 
we have had pathologists to examine slides of tissue and the con- 
clusion was that this was not CJD, but still the child had HIV and 
there were some neurological concerns. So it was not reported to 
CDC by the physician as a case of CJD or suspected CJD. 

Mr. Towns. Yes. 

Ms. ZooN. Yes. From the FDA’s perspective, the safeguards and 
the tests, donor screening testing methods, viral inactivation have 
been a focus of activities since the AIDS epidemic. And every step 
is being taken with the team of the Public Health Service, the co- 
operation between the research being done at the National Insti- 
tutes of Health and others, and the surveillance efforts of the FDA 
to make the maximum use of the information that we get to de- 
velop and additional safeguards, if possible, for blood safety as it 
comes to HIV. 

Like Dr. Satcher, without the particulars of the case, I cannot 
comment more specifically about this unfortunate incident, but we 
are committed to working very hard to improve systems that have 
been dramatically improved, even more as the technology evolves. 

Mr. Towns. Mr. Chairman, I yield back. 
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Mr. Shays. I don’t want to spend a lot of time on this because 
I want to get to our next panel, but I want a list of the advantages 
and the disadvantages of a large pool size. 

We will first take the advantages. Dr. Zoon, why don’t you start? 

Ms. Zoon. I will start and give Dr. Satcher a break. He has been 
starting all of the questions. 

I would like to start — what I will do is I will list advantages and 
disadvantages that I see for larger pool sizes. 

The disadvantages that I see are the spread of infectious risks 
over more recipients for a single lot with a larger pool size. Second, 
large single lots will cause bigger recalls or withdrawals, depending 
on the size. 

Mr. Shays. These are disadvantages? 

Ms. Zoon. Disadvantages. I think there is an increased exposure 
risk to infrequent recipients with larger pool sizes. 

Mr. Shays. Explain that one? 

Ms. Zoon. An increased exposure risk to infrequent recipients. 
That means if you are getting just a product once, versus someone 
who is taking product daily or frequently for management of a dis- 
ease. If I were in a car accident and it was a one-time recipient, 
that would be an infrequent exposure. 

Mr. Shays. Right. I understand that part. I don’t understand 
how it relates to the disadvantage. What is the disadvantage here? 
You have given me one, the spread; you have given me the recall. 

Ms. Zoon. I said, with larger pool sizes, there is an increased ex- 
posure risk. So it is a disadvantage because you have a greater 
probability of being exposed. 

Mr. Shays. I understand that. OK. What is the next one? 

Ms. Zoon. OK, the next one would be it could accelerate in the 
case of a new emerging infectious agent the spread of an epidemic. 

Mr. Shays. That I would think would be one of the most alarm- 
ing ones, obviously. In other words, basically an infection we have 
never even considered in a large pool size. 

Any other disadvantages? 

Ms. Zoon. Those are the major ones. 

Mr. Shays. What would be the advantages? 

First off, would we add any other disadvantages. Dr. Brown or 
Dr. Satcher? You have given us four. 

Dr. Brown. You are going to get this, I am sure, from the indus- 
try tomorrow. Obviously 

Mr. Shays. Tonight. Sorry, this afternoon — not tonight. 

Dr. Brown [continuing]. It is the cost-benefit argument again. I 
am sure you will hear economic arguments, and I would suppose 
if we were making a list 

Mr. Shays. We are talking disadvantages. 

Dr. Brown. OK. 

Mr. Shays. The larger the pool, the disadvantages. I think we ac- 
cept those disadvantages. 

Let me talk about the advantages. What are the advantages? Dr. 
Zoon, since you started? 

Ms. Zoon. Sure. One advantage, potentially, could be manufac- 
turing efficiencies. Another could be possible neutralization of an 
agent. Often there are antibodies present, and having more donors 
in a larger pool size could have some neutralizing agents in them. 
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Mr. Shays. Could the opposite happen? 

Ms. ZooN. Could the 

Mr. Shays. Opposite of neutralization happen. 

Ms. ZooN. You mean enhancement? 

Mr. Shays. Yes, enhancement. You didn’t mention that in your 
four. I am wondering if we could add that to No. 4. 

Ms. ZooN. It is theoretically possible. 

Mr. Shays. OK. 

Ms. ZooN. Possible dilution below the 

Mr. Shays. Let me say, if we are going to use the same judg- 
ment, is it theoretically possible of neutralization? Or is that more 
established that there is a concept? 

Ms. ZooN. There is more established data. 

Mr. Shays. Neutralization is more established than enhance- 
ment. 

Ms. ZooN. Correct. 

Mr. Shays. OK. 

Ms. ZooN. Possible dilution to extinction. This refers to the situa- 
tion that Dr. Brown 

Mr. Shays. I am with you. 

Ms. ZooN [continuing]. Referred to. Enhancing genetic diversity 
in the product. This would be particularly important, perhaps in 
the area of immunoglobulins. 

Mr. Shays. OK. That is helpful. 

I am going to ask this question just because we need it for our 
record and our report. This would be addressed to both of you. Dr. 
Satcher and Dr. Zoon. Is the FDA position on withdrawal of prod- 
ucts manufactured with plasma of donors infected with, or at risk 
of infection with, CJD still prudent public health policy in light of 
current research on CJD? 

Dr. Zoon. 

Ms. Zoon. As Dr. Satcher mentioned, at this time there is no evi- 
dence of a body of data suggesting that transfusion of blood prod- 
ucts to humans results in a case of CJD. 

As Dr. Brown has discussed, there are experiments under way 
helping us to further evaluate in a variety of animal models the 
risks associated with fractionated products using these animal 
models to have a sense of what that is. 

At this time, the agency believes that we should be looking at 
this very carefully and very closely and be ready to act more ag- 
gressively as data is generated. I think this is a case where the 
Public Health Service has discussed this very frequently. We have 
brought it to several of our advisory teams. 

Mr. Shays. You remind me of the State Department here. I need 
to get the answer. 

Ms. Zoon. Oh. I think at this time we believe it is still consid- 
ered a withdrawal. However, we are constantly poised to re-evalu- 
ate that situation. 

Mr. Shays. Fair enough. Dr. Satcher. 

Dr. Satcher. I agree. The only thing I would add is I think the 
action of this committee, I believe, established the blood safety 
committee of our Department, and now we have established the 
Advisory Committee to the Department. I think some of these 
issues, as time goes on, will be discussed with the Advisory Com- 
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mittee. The perspective has to he broader than those of us who 
work in public health that on a day-to-day basis. There are some 
values involved. Some of these things will be taken to the advisory 
committee. 

Mr. Shays. Before we go to the next panel, a very active member 
of the committee, Dennis Kucinich, is here and has a question to 
ask. Then we will go to the next panel. 

Mr. Kucinich. This is to Dr. Brown. Thank you very much, Mr. 
Chairman. 

In reviewing your testimony. Dr. Brown, I am impressed by your 
comments relating to the situation with respect to a donor pool 
which contains a large number of infectious particles and also to 
your, if I may say, tentative conclusion that the chance of con- 
tracting CJD from a pooled blood product in which a patient with 
CJD has contributed is extremely small, no matter the size of the 
donor pool. 

That, of course, assumes, for the sake of the study, that the only 
pathway you are looking at is the pooled blood supply with respect 
to this study. 

In looking at this overall issue, Mr. Chairman, it occurs to me 
that what we are talking here about CJD is synonymous, is it not, 
with the bovine spongiform encephalopathy, popularly known as 
“mad cow disease,” which has resulted in a pathway of transition 
being consumption of food products? 

Would it not then be true that the consumption of food products 
in a given population that would be contaminated with the BSC, 
bovine spongiform encephalopathy, CJD, whatever you want to call 
it, does that increase the possibility of contamination of the blood 
supply? And then is it not true that protocols for prevention of such 
contamination to the blood pool would necessarily include contact 
with those agents which transmit the disease through the food sup- 
ply? 

And the final part of the question, a small question 

Mr. Shays. He said he had one question. It is going to take an 
hour to answer this. That is cheating. 

Mr. Kucinich. In line with your question, have you had contact 
with the State Department and the IJ.S. Department of Agriculture 
about these things? 

Mr. Shays. I am going to give you each a minute. 

Mr. Kucinich. What are you doing for lunch? 

Mr. Shays. I am sorry to interrupt you. 

Mr. Kucinich. Thank you. That is fine. 

Dr. Brown. Your analysis is absolutely correct. 

Mr. Shays. He was just showing off. We can really go on to the 
next question. 

Dr. Brown. It is one of the things that the United Kingdom is 
currently concerned about. 

Let us suppose that instead of 20 cases of the new variant, which 
they now have, and let us further suppose that the new variant is 
the result of consumption of tissues from animals with the “mad 
cow disease,” instead of 20 cases, suppose in the next year they 
have 2,000 or 20,000 cases? Nobody knows whether that is going 
to happen yet. If that happens, you have augmented the potential 
contamination of your population that is donating anything, wheth- 
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er it be blood, dura mater, kidneys or any other tissue, by 100 
times. 

So, again, that is a correct analysis; and it is something that is 
very worrisome to the United Kingdom and also which we are 
studying at the NIH. Because, again, we would like to prevent 
things and not just say, “oops, we didn’t see it in time.” 

Mr. Shays. I am going to just make sure I have this on the 
record. Is the gentleman done? 

Mr. Kucinich. Yes. 

Mr. Shays. Do you all agree that a lot size of 400,000 is far larg- 
er than it needs to be? I don’t want to put words in anyone’s 
mouths here, so I don’t want you to say “yes” if you don’t think 
that. We were surprised with a lot size of 400,000. 

Let me put it this way, since I didn’t get a quick answer to that. 
Do we agree that there are benefits in having some standard sizes? 
Dr. Satcher. 

Dr. Satcher. Yes, we think there are benefits to looking at this 
issue and trying to arrive at some limits in terms of size. 

Mr. Shays. Not just limits but also that there would be — we 
could learn things from having standard sizes when we encounter 
certain problems and then can maybe compare, as opposed to hav- 
ing them all over the lot. 

So I am asking specifically. No. 1, should there be an upward 
limit; and. No. 2, should there be some standard sizes? Is there an 
advantage in having some standard sizes? 

If you don’t know 

Dr. Brown. No, really, we have standards for everything else in 
the world. I suppose we could have standards for lot sizes. I am not 
trying to be facetious, but I can’t at the moment think of any ad- 
vantage to having a standard lot size. 

Mr. Shays. OK. Let me ask you — fine, I don’t mean to stretch 
this out, but — ^yes. Dr. Zoon? 

Ms. Zoon. Yes. I think that the considerations will need to be on 
a product-by-product basis, and that is the analysis we are hoping 
to do. Clearly, for products like immunoglobulins, you would like 
to have diversity in the pool; and, actually, there is a regulation of 
a minimum donors per pool for that particular type of product. 

So I think the answer to your question is twofold: One is, should 
there be an upper limit to the primary pool; and then looking at 
the fractionation of each of the separate products that would need 
to be analyzed and looked at very carefully, and we are in the proc- 
ess of collecting the data and evaluating that data. 

Mr. Shays. OK. I am just going to say, for the record, this com- 
mittee is not about to try to push the FDA, the CDC or any part 
of the National Institute of Health in a direction that doesn’t make 
sense. As we look at it, though, we do see there has got to be some 
ultimate limit, unless it can be proved that there is a reason to do 
it. I mean, that is where this committee is headed. We will be in- 
terested in testimony from others as it relates to that. 

You have been a wonderful panel. I am going to do this at risk. 
There were about eight people who stood up behind you who were 
sworn in. But if any of you just felt there is something we really 
need to put on the record and you are willing to show courage and 
risk offending your bosses for the good of humanity, I would love 
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you to just feel free to come forward. I sometimes have been in 
your position and say, why the heck didn’t they say that? 

Is there anyone who just wants to make a point? I am being seri- 
ous. We would welcome it. 

OK. Thank you. Thank you very much. 

[The information referred to follows:] 



100 



DEPARTMENT OF BEA1.TH& HUMAN SERVICES NittoiialliiitiMuerBfiUth 

burtitete sf NeortitM^ 

PlaffirtkartandSftH^ 

BaB^3l, BoamSASZ 
31 C«aiKr^rtmmcn49 
Befti!S&«»bi34«ad 2Q89Z>25^ 
PbffiB^0I)49Sw974« 

Fax: ^)49fr«296 
Email: aa£hJijiU€|ilh.^v 


July 30, 1997 

The Honorable Christopher Shays 

f^hwirmaTi 

Subcommittee on Human Resources 
Comn^ttee on Govermnent Reform and Oversii^ 

Room B-372 Rayburn House Ofilce Building 
Washington, D.C. 2051 5 

hfr. Chairman: 

X am r^nmding to your My 1 6 leUer to X3r. Varmus inviting testimony Born Dr. Raul Brawn of rids 
the subject of riie risk of id^K^ous disease, particulaily Cmutzfddt>Jw»b dh»»sd (C^). 
assodatedi^ pooled plasma pro&icts. As riieoffidalresponsiUe for resource ariocathm^ntt^ 
riffi Nerimial fo^tute of Neurologkal Disordm and Stndtt (NINDS), I am pleased to r«^KMu! to 
ycHir raquest for mftnmaticm about foture plans- for researdi on CJD and other transmissfole 
^os^fonn &ie^lialopathie$ (TSEs). 

The Ldx»«tDry of Central Nervous Sy^em Studies (LCl^S) has a long-standiog intere^ in rids 
area of research, dating from studies in tbel950s and 1960s that established the esdstoice of a 
novel class of slow-acting infections of the central nervous system, now known as rite TSEs. Tha 
labcuatory is also im^lved in the study of nontransmisrible d ementing disorders such as 
Alzheim^s disease as wdl as a broad array of unusual infectious brain diseases seen all oviM’ the 
world. 

As you may know, ea^ intraraurel research yic^&A at the NIH is reviewed every four years by 
the Itisritute's Board of Scientific Counselors (BSC). Based on their evaluation of scientific 
excellence and progracunatic conrideratiotu^ the BSC may recommend changes in em p h a-sis or 
resource allocatioa At the most resent BSC review of the Laboratory of Central Nervous 
System Studies in January 1SI95, Dr Carlaton Gadjusek, the Cluef of the Laboratory at that 
haficated hb intent to phase out the L^ratory over a five year period. This decision met with the 
foil coftonreice of the Bo^d of Sdmttific Counselois who rndmovdedged the Laboratoiys past 
contrfoutions and made explicit reconmtezidarions about bow the phase out could be best 
accomplished. In pairicular, the BSC had recommended riiat Brown complete projects 
ongoing at the time of the review and that he be «u»uraged and supported in his role as an expert 
advisor to national and mtemational bodies. 
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Dr. Gadjusek has ^ce retired and the Laboratory, under the direction of Dr. I. Clarence Gibbs, 
Jr., Acting Chieg has ftieussd its effiats almost entirdy on TSEs. In keqssg wMi recent 
developments coneetning TSBs, the rmginal plans for reducing support for the Ldioratoiy have 
been revised and support is presently stabilized at the fecal year 1997 levd. The Laboratoiy will 
have an estimated operating budget for the coming fiscal year of $2.2 million, including support of 
primate studies, and 1 5 investigators and support staff! We anticipate that support will continue 
at this level for two years and forther support could be extended if the researdi projects underway 
warrant an extension and review by tls Board of Scientific Counsdors aipports sudi a 
commitment. Dr. Brown recently began a final three year ^pointment in the Riblio Healfli 
Service Commissioned Corps, bringing his tenure in the Corps to the maximum diowable 36 
years as of 2/1/99. /^er the completion of tins tour of duty in the Cops, there are ofiier 
appointment mechanisms available should it be mutually advantageous for Dr. Brown to continue 
Ids research here. 

In closing, I would like to point out that the mterest of this Institute in tnuisiinssible spongifann 
encephalopathies such as CJD extends beyond the research bong conducted by the LCNSS. Our 
Institute supports a substantial extramural grant program in TSEs. Trrtal NINDS fiuding for FY 
1997 is estimated at over $7 milEon. Other Institutes also support work in this field. The LCNSS 
works closely with the Nafional Heart, Lung, and Blimd Institute (NHLBI), which has fimded 
some of Dr. Brown’s work. The laboratory also coUaborates with the Centers for Disease 
Control and Brevention (CDCP), the Food and Drug Administration (PDA) mid the American 
Red Cross. 

I hope this Statement is helpfiil. Please do not betitate to contain me if you lerjuire additional 
information. 


Sincerely yours, 

ZaL'W.HaS.FiLD, 

Director 


sc: 

Dr. Varmus 
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Mr. Shays. We are going to call our next panel. This is Dolores 
Crooker, a parent, a registered nurse and a grandparent; Dr. Glenn 
Pierce, National Hemophilia Foundation; and Charlotte Cunning- 
ham-Rundles, Immune Deficiency Foundation. If they would come 
forward. 

I am going to say for the record that Mr. Snowbarger just wants 
to kind of contradict something I said. I really would like it part 
of the record just because I think it is important to see diversity 
on this committee. 

Mr. Snowbarger. Well, I noticed that the chairman asked those 
who were sitting behind their bosses if they cared to contradict or 
say anything that their bosses might not appreciate, but he didn’t 
ask me if I wanted to contradict what the chairman had said. 

At the risk of offending my chairman — and I know he will take 
it in the right way — I was a little concerned about the comment 
that the chairman said about the committee’s direction. It left me 
with the impression that the committee is attempting to say that 
there needs to be — we need to find the optimum pool size and, once 
we find it, we need to make sure everyone is adhering to that. 
When what I heard from the witnesses sort of led me to the indica- 
tion that there may not be an optimum pool size. 

If there is not an optimum pool size, then why do we care? And 
maybe in this era of deregulation it might be a time to think about 
maybe it is something we don’t need to get into, as opposed to try- 
ing to find every little place where we can do what we think is 
best, where the industry, particularly if the regulators don’t see 
any particular need for it, we don’t need to push them into regula- 
tion. 

That was my comment. 

Mr. Shays. I appreciate your putting that on the record. 

What I really should say is that that was the position of the com- 
mittee last year; and, obviously, there is no reason why we 
shouldn’t revisit it. It was in a report recommending there be a 
limit. But this is why we have hearings. So I am happy you are 
putting that on the record. 

Mr. Snowbarger. Thank you, Mr. Chairman. 

Mr. Shays. I am going to ask the witnesses to stand up and raise 
your right hands. 

[Witnesses sworn.] 

Mr. Shays. All three have responded in the affirmative. 

STATEMENTS OF DOLORES CROOKER, R.N., PARENT; GLENN 

PIERCE, M.D., Ph.D., NATIONAL HEMOPHILIA FOUNDATION; 

AND CHARLOTTE CUNNINGHAM-RUNDLES, M.D., Ph.D., IM- 
MUNE DEFICIENCY FOUNDATION 

Mr. Shays. We will just go right down the row, starting with 
you, Ms. Crooker. 

Ms. Crooker. Good morning, Mr. Chairman. 

Mr. Shays. I am sorry. I should tell you to move the microphone. 
I know it is hard for you to put papers in front of you and do that, 
but that is not going to be close enough, Ms. Crooker. Then you can 
turn it sideways a little bit. Turn that a little sideways a little bit. 
I am going to have you lower it down a little bit. 
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Ms. Crooker. ok. Good morning, Mr. Chairman and committee 
members. 

My name is Dolores Crooker. I am a grandmother and was the 
caregiver of Roger. I had taken care of him since he was 18 months 
old and diagnosed with severe hemophilia in 1984. 

Roger died on June 21 , 1995, of AIDS complications at the age 
of 11, 1 month short of his 12th birthday. In fact, yesterday would 
have been his 14th birthday. He became HIV infected from con- 
taminated blood products he used to control his bleeding problems. 

In 1993, Roger received a Factor VIII infusion in a local emer- 
gency room for an injury he received. This was recalled in 1994 for 
possible contamination with CJD. One year from product dis- 
pensing to community notification. 

In late summer 1994, Roger came down with a severe neuro- 
logical motor coordination problem. He improved for a short time 
and then continued to deteriorate until his death in 1995. No one 
could definitely identify the specific reason for his neurological de- 
terioration, which included muscle spasms, seizures, blindness. It 
was 5 months before his death when I received notification that he 
had received this recall factor. This is 2 years after he received the 
factor. 

Roger died at home on June 21, and an autopsy was performed. 
The first autopsy results showed spongiosis cells, and a second 
opinion was requested. In that report, it was suggested that a spe- 
cial protein stain be used. After a letter from me, the slides were 
then sent to the CDC for evaluation. 

I know that Roger died of HIV infection he contracted from the 
blood product he used since his diagnosis of HIV in 1984, but was 
CJD present? Were these spongy cells caused by HIV or CJD? I 
had to know. It was about 2 years before I knew he had received 
the recall factor and now 2 years after his death I finally got the 
answer that CJD was not present. 

I am not aware of what reporting methods were used by the var- 
ious medical/scientific communities to study this unusual autopsy 
report. I do feel, however, that a final answer to myself for closure 
and peace of mind — that took too long. 

As a member of the hemophilia community, I should not have to 
tell you how important it is to explore and analyze matters such 
as this in a very timely fashion. In the 1980’s, we waited long peri- 
ods of time and lost precious years waiting for the final answer on 
the question of HIV and AIDS and blood products transference. As 
we are aware, the answer then was positive; and the devastating 
epidemic took more than 50 percent of our community. 

We cannot afford to waste more years at a tragic cost and more 
lives on finding out answers regarding CJD and other transference. 

It took over 2 years since my grandson’s death to get a definite 
answer on his disturbing autopsy. My anxiety and my concern are 
not for my peace of mind only. This community, including the new 
generation so far untouched by HIV and hepatitis, needs to be com- 
pletely informed about the hidden perils lurking in an FDA-ap- 
proved product they continually use. Product recall notification 
must be faster than 2 years. It was 2 years to find out he received 
recall product and 2 years to find out the autopsy results. 
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Faster recall notifications have occurred within the past few 
years because of collaboration with community organizations, the 
treatment centers and Government regulations — and some Govern- 
ment regulations. 

In closing, I feel that it is imperative that all departments of the 
medical community — clinics, hospitals and labs — should have a 
common goal: find answers quickly and relay this information accu- 
rately to the waiting family members. Unfortunately, delay may 
cost additional lives. 

In my case, 2 years is 2 years too long. If the Government is 
going to approve a Federal product through the FDA, then it 
should also take the responsibility to regulate procedures for recall 
and withdrawal of that product, because contamination and even 
potential hazards can cost human lives. 

Thank you. 

Mr. Shays. Ms. Crooker, it is so important that you provide a 
human face to what we are talking about. We can just talk about 
statistics and numbers and so on, and it is just very welcome that 
you would express your concern. You cared for your wonderful 
grandson for 11 years of his life, and so we just really appreciate 
your being here. 

Ms. Crooker. Thank you. 

Mr. Shays. Are you accompanied by Roger’s sister? 

Ms. Crooker. His sister is over here. 

Mr. Shays. It is nice you are as well. 

Ms. Crooker. His younger sister. 

[The prepared statement of Ms. Crooker follows:] 
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Good Morning Mr. Chairman & Committee Members, My name is 
Dolores Crooker, I am the grandmother and was caregiver for Roger. I had 
been taking care of him since he was 18 months old and diagnosed with 
severe hemophilia less than 2% clotting factor in late 1984. 

Roger died June i21 , 1 995 of AIDS complications at the age of 1 1 , one 
month short of his 1 2th birthday. Yesterday should have been his 14th 
birthday. He became HIV infected from contaminated blood products used 
to control his bleeding problems. 

In 1993 Roger received a factor VIII infusion at Robert Wood Johnson 
University Hospital for an eye injury. November 1 8th 1 994 a Medical 
Bulletin from the Hemophilia Association of NJ informed the community 
about a recall & withdrawal of certain lots of American Red Cross plasma 
derivatives which include the anti hemophilia-factor (AHF). This withdrawal 
was because of possible contamination of Creutzfeldt-Jakob disease. It was 
also known as MAD COW disease. *Over one year from product 
dispensing to community notification.* 

in the late summer of 1 994 Roger came down with severe 
neurological/motor coordination problems. He improved for a short time 
then continued to deteriorate until his death in June 1995. No one could 
definitely identify the specific reason for hismeurological deterioration which 
included muscle spasms, seizures & blindness. 
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On January 31, 1995, 5 months before Roger’s death, I received a 
notice from Dr. Saidi, Director of New Jersey Regional Hemophilia Program 
at Robert Wood Johnson, this notice stated that he received the factor VIII 
lots involved in that recall. *this is two years after he received the factor* 

After several conversations with Dr. Saidi, Dr. Murphy, (Roger’s 
pediatric hematologist) and the nurse coordinator at the treatment center, I 
did consent to a limited autopsy. Because of Roger’s deteriorating condition 
this was quickly put into place. 

Roger died at home on June 21 , 1 995. During October, 1 995 I had 
more conversations with Dr. Saidi about the preliminary results of Roger’s 
autopsy by attending Pathologist Dr. Schwarz at Robert Wood Johnson. 

For brief explanation, Robert Wood Johnson is a University Medical Center 
of which the Treatment Center is a distinct and separate entity. The 
Hemophilia Treatment Center referred the autopsy to the Pathology dept. 
They are not a part of CDC funding. The results showed spongiosis cells 
which Dr. Schwarz stated were due to the HIV infection, he ruled out CJD. 

A second opinion was solicited by Dr. Saidi from Dr. Sharer, the 
Associate Director, Division of Neuropathy at the University of Medicine and 
Dentistry of New Jersey (UMDNJ). He has looked at many slides from the 
CDC dealing with CJD. He suggested a special protein stain (immunohisto- 
chemicai stain for prison protein) he used. I received his reply dated 
February 15, 1997 in May of 97-1 phoned Dr. Schwarz, the original 
Pathologist, about this report. Dr. Sharer had highly recommended the 
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slides be sent elsewhere for further review and analysis. After an 
unsatisfactory conversation, I was unsure when and if the slides would be 
prepared for this study. They were however, at Dr. Saidi’s urging and a 
follow up letter from myself, sent to the CDC for evaluation. 

I know that Roger died of HIV infection he contracted from the 
contaminated blood product he used since his diagnosis of hemophilia in 
late 1984, but was CJD also present? Were these spongiosis cells caused 
by HIV or CJD? I had to knowl 

It was about 2 years before I knew he had received the recalled factor 
& now 2 years after his death I finally got the answer that CJD was not 
present. 

I am not aware of what reporting methods were used by the various 
medical/scientific communities to study this unusual autopsy report. I do 
feel, however, that a final answer to myself (for closure and piece of mind) 
took much longer than I expected. 

As a member of the hemophilia community, I should not have to tell 
you how important it is to explore & analyze matters such as this in a very 
timely fashion. In the 80's we waited long periods of time and lost precious 
years waiting for the final answers on the question of HIV/AIDS and blood 
product transference. As you are aware the answer then was positive and 
the devastating epidemic took more then 50% of this community. 
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We cannot afford to waste more years at the tragic cost of more lives 
on finding answers regarding CJD and blood transference. 

It took over two years since my grandson’s death to get a definite 
answer to the disturbing finding on his autopsy. My anxiety and concern are 
not for my peace of mind only. This community, including the new 
gaieration so far untouched by HIV or hepatitis, needs to be completely 
informed about the hidden perils lurking in an FDA approved product they 
constantly use. Product Recall notifications must be faster than 2 years, it 
was 2 years to find out he received the recalled product and two years to get 
the final result of his autopsy. 

Faster recall notifications have occurred within the last few years 
because of collaborations by the community organizations and hemophilia 
treatment centers, not government regulations. 

In closing, I feel it is imperative that all departments of a medical 
community (clinics, hospitals, lab technicians, etc.) should have a common 
goal-find answers quickly and relay this information accurately to the 
waiting family members. Unnecessary delays may cost additional lives. 

In my case, two years is two years too long! If the government is going 
to approve a product through the FDA, then it should also take the 
responsibility to regulate procedures for recall and withdrawal if the product 
becomes contaminated or even potentially hazardous to people’s lives. 
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Mr. Shays. Dr. Pierce. 

Dr. Pierce. Thank you for this opportunity to present testimony 
today on hehalf of the National Hemophilia Foundation. 

The NHF is a voluntary health organization dedicated to improv- 
ing the health and welfare of people with hemophilia, von 
Willehrand’s disease, and other coagulation disorders. I am a 
former president of the Foundation and currently serve as the 
chair of its Blood Safety Working Group. I am a person with hemo- 
philia and, as a result, have been exposed and infected by many 
viruses and other agents through my use of blood clotting factor. 
In my professional life, I manage research projects for a bio- 
technology company. 

The NHF appreciates the continued efforts of Chairman Shays 
and this subcommittee in bringing greater attention to the critical 
need for safer blood products and a safer blood supply. 

The Government Reform and Oversight Committee’s 1996 report 
included two critically important recommendations which I will dis- 
cuss today: reductions in plasma pool size and prompt patient noti- 
fication. 

The NHF has issued 12 medical bulletins in 1996 regarding 
products investigations or recalls and already has issued 12 bul- 
letins this year, including 4 alone in July. In addition to the with- 
drawal or recall of products related to evidence of infectious agents, 
we are alarmed by the number of recalls this year that have re- 
sulted from violations in the FDA’s good manufacturing practices 
where sterility was not maintained, vials were mishandled or viral 
inactivation did not occur as specified. Even recombinant DNA pro- 
duced/non-blood based products have been recalled. Although these 
products are highly unlikely to contain human viruses, potential 
mold contamination during manufacturing resulted in a recall just 
last week. 

Historically, the hemophilia community has been impacted by a 
number of viruses through the blood supply. While HIV has been 
the most devastating, a number of other viruses continue to plague 
the hemophilia community through their sequela, including Hepa- 
titis A, B, and C and Parovirus B19. 

Strong evidence of the need for a more responsible and respon- 
sive blood safety system accumulates as new announcements of 
blood product recalls are issued, often weeks after the seriousness 
of the problem has been detected. Too frequently, individuals in our 
community find out too late that they just infused themselves or 
their child with a recalled product which has been stored in their 
home refrigerators. 

It is important, as we consider plasma pool size, to be more pre- 
cise in defining the term. That has been a part of the problem, I 
believe. Plasma pool refers to the plasma donations that are mixed 
together for subsequent manufacture into purified coagulation 
products and immunoglobulins, albumin and other products. 

During the manufacturing process, multiple batches of plasma 
may be mixed together, as we have heard this morning. The puri- 
fied product is packaged and distributed in what is referred to as 
a lot. For some, but not all products, each lot is given a unique 
number to facilitate tracking. Thus, multiple pools make a lot. It 
is the final lot size that is of concern to the bleeding disorder com- 
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munity as lot size represents the total donors to which blood recipi- 
ents are exposed. 

We were both surprised and troubled to recently learn that there 
are no upper limits on the number of donors contributing to plasma 
lots. While manufacturing practices differ, we had been led to be- 
lieve by FDA and manufacturers that manufacturers were observ- 
ing limits of around 15,000 donors per lot for paid plasma and 
60,000 donors per lot for volunteer plasma. 

We now know from testimony this morning that some manufac- 
turers place well over 100,000 separate donations in a single lot of 
products. The absence of any upper limit on lot size places our com- 
munity at significant risk for emerging infections. 

There have been attempts over the past year that have been 
made to pit the Immune Deficiency Foundation against the NHF 
on this issue. I will tell you categorically that will not work. 
Immunoglobulin and coagulation products are separated early in 
the manufacturing process. Thus, the needs of both groups in terms 
of final lot size do not impact on one another. This has been a 
smoke screen, and there has been deliberate obfuscation by indus- 
try on this issue. 

In its own analysis of the issue, the FDA has published an article 
last year that made the case that larger plasma pools do increase 
the risk of exposure to and thus the risk of transmission of infec- 
tious agents, especially to highly susceptible populations, such as 
persons with hemophilia. Past experience with hepatitis and HIV 
in our community has demonstrated that not everyone who re- 
ceived a contaminated lot of product becomes infected as is as- 
sumed in the transfusion article. 

We need only look at the spread of HIV to realize that patients 
received multiple exposures of HIV before becoming infected. Expo- 
sure to fewer donors would have allowed some individuals to es- 
cape infection. 

We have communicated to FDA our requests for limits on the 
maximum number of donors that can be pooled together in the 
manufacture of blood products for the following reasons. 

First, increased safety. As future emerging infectious agents 
threaten the blood supply, reductions in pool size can delay the 
possibility of widespread transmission. 

Second, reduction of exposures. By reducing the total number of 
donors that a person is exposed to over a period of time, the likeli- 
hood of transmission of an infectious disease is minimized. As we 
heard this morning, this point is especially important for individ- 
uals who take product infrequently, who don’t take it once every 
2 or 3 days, but who may use it once a month or once every 2 
months. 

Finally, preservation of the product supply. Under the current 
situation, identification of a single blood donor with a disease can 
result in the recall of thousands of vials of clotting factor con- 
centrate. Smaller pool sizes and placing donations from a single in- 
dividual into a single lot, multiple donations from a single indi- 
vidual into a single lot, would do a lot to alleviate the amount of 
product that is withdrawn. 

With regard to CJD, we have recently had numerous recalls due 
to possible CJD contamination. As this committee knows from its 
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previous consideration of the issue, we don’t know if CJD can be 
transmitted by blood products, although the experimental evidence 
in animals suggests there is something to be concerned about 
there. 

The number of recalls that have occurred because a donor was 
later identified as having CJD or at risk for CJD is staggering and 
has affected the supply of coagulation products in the marketplace. 
Clearly, if pool size limits were in place, substantially less product 
would be recalled. 

With regard to patient notification, we know that recalls occur 
when the system of donor deferral, donor screening, viral inactiva- 
tion, coupled with good manufacturing practices, is broken down. 
Frequent occurrence of these events at 1 to 2 per month on average 
continues to shake the confidence of consumers and providers with- 
in our community. 

As a result of the events of the 1980’s, where nearly half of our 
members were infected with HIV, we are committed to ensuring 
that consumers have information about the products they are using 
in order to make informed and educated decisions about their 
treatment. We believe this is only possible when they are provided 
with crucial and possibly life-saving information as soon as possible 
after an FDA investigation of an adverse event begins. 

Since the announcement last year that notification should go 
down to the level of consumers by the FDA, the FDA has requested 
that companies with products in question contact consumer organi- 
zations such as the NHF; and we have issued medical bulletins to 
chapters, treatment centers and volunteer leaders and placed infor- 
mation on our web site. This is only an interim system which 
wrongly places the burden of notification upon a consumer organi- 
zation like the NHF, and it highlights the urgent need for the FDA 
to establish a prompt patient notification system clearly defining 
the responsibilities of the manufacturer in communicating directly 
with the consumers and their providers when an adverse event oc- 
curs. 

In conclusion, more than 2 years after this committee first began 
to examine blood safety issues, many of the recommendations for 
a safer blood supply that were part of this committee’s blood safety 
report, the 1995 Institute of Medicine report, and this year’s U.S. 
General Accounting Office report have not been implemented. As a 
community that has been irreparably harmed by contaminated 
pooled plasma products and that has been advocating for improve- 
ments in collection, testing, manufacturing, viral inactivation, prod- 
uct tracking and recipient notification, we are at a loss to under- 
stand why the FDA and manufacturers continue to be reluctant to 
implement meaningful measures to ensure a safer blood supply. 

The bleeding disorder community and others who rely on blood 
products remain vulnerable to infectious agents entering the U.S. 
blood supply, but we have no sense that a lesson has been learned 
from the past. 
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Thank you, Mr. Chairman. 

Mr. Shays. Thank you, Mr. Pierce. As you can imagine, we will 
be following up on some of those recommendations; and, actually, 
we will be examining some of our own to see if we are still on tar- 
get. 

[The prepared statement of Dr. Pierce follows:] 
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Thank you for this opportunity to present testimony today on behaif of the Nationai 
Hemophiiia Foundation (NHF). NFIF is a national voluntary health organization 
dedicated to improving the health and welfare of people with hemophilia, von 
Willebrand's disease, and other bleeding disorders. I am a former president of the 
Foundation and currently sen/e as the chair of its Biood Safety Working Group. I 
am a person with hemophilia and, as a result, have been exposed to many 
infectious diseases through my use of blood clotting factor. In my professional life, 
I manage research projects for a biotechnology company. 


The National Flemophilia Foundation appreciates the continued efforts of 
Chairman Shays (R-CT) and this Subcommittee in bringing greater attention to the 
critical need for safer blood products and a safer blood supply. The Government 
Reform and Oversight Committee’s 1996 report, "Protecting the Nation’s Blood 
Supply for Infectious Agents: The Need for New Standards to Meet New Threats”, 
included critically important recommendations, two of which I will discuss today: 
reductions in plasma pool size and prompt patient notification. 


The hemophilia community continues to be on the front lines of any complication 
or virus that contaminates the blood supply. While safer blood products are 
available and today's blood manufacturing processes inactivate HIV, blood and 
blood products remain susceptible to other pathogens. 


The NHF issued 12 medical bulletins in 1996 regarding product investigations, 
recalls and/or withdrawals and already has issued 12 bulletins this year, including 
four in July. In addition to the withdrawal of products related to evidence of 
infectious agents, we are alanned by the number of recalls this year that have 
resulted from violations of the Food and Drug Administration’s (FDA’s) good 
manufacturing practices where sterility was not maintained, vials were 
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mishandled, or viral inactivation did not occur at specified temperatures. Even 
recombinant DNA produced/non-blood based products have been recalled. 
Although these products are highly unlikely to contain human viruses, potential 
mold contamination during manufacturing resulted in a recall Just last week. 


Historically, the hemophilia community has been impacted by a number of viruses 
through the blood supply. While HIV has been the most devastating, other viruses 
continue to plague the hemophilia community, including Hepatitis A, Hepatitis B. 
Hepatitis C, and Parvovirus B19,. Strong evidence of the need for a more 
responsible and responsive blood safety system accumulates as new 
announcements of blood product recalls are issued, often weeks after the 
seriousness of a problem has been first detected. Too frequently, individuals in 
our community find out too late that they just infused themselves or their child 
with a recalled product, 


In my mind and in that of members of the bleeding disorder community, each 
recall of product raises serious questions about the safety of the products we 
use, our exposure to thousands of blood donors, and the impact on supply of 
needed products. Our community depends on donor deferral, donor testing, and 
viral inactivation of plasma to protect us from contaminants that may be entering 
the blood supply. Yet, only one donor can infect an entire plasma pool. 

It is important to define this term. Plasma pool refers to the plasma donations 
that are mixed together for subsequent manufacture into purified coagulation 
products, immunoglobulins, albumin, and other products. During the 
manufacturing process, multiple plasma pools may sometimes be mixed 
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together. The purified product is packaged and distributed in what is referred to 
as a "lot." Each lot is given a unique number to facilitate tracking. For some 
products, plasma pool size may sometimes equal lot size. For others, pool size 
is much smaller, but multiple pools may be added together to make a lot. It is 
the final lot size that is of concern to the bleeding disorder community as lot size 
represents the total donors to which blood product recipients are exposed . 

NHF was both surprised and troubled to recently learn that there are no upper 
limits on the number of donors contributing to plasma pools. While 
manufacturing practices differ, we had been led to believe by FDA and 
manufacturers that manufacturers were voluntarily observing limits of around 
15,000 donors per pool tor paid plasma and 60,000 donors per pool for volunteer 
plasma. We now know that some manufacturers place over 80,000 - 100,000 
paid donors into a single lot of product. The absence of any upper limit on pool 
size places our community at significant risk to emerging infections. 

In its own analysis of this issue, the FDA, in an article published last year in the 
journal Transfusbn, made the case that larger plasma pools do increase the risk of 
exposure to, and thus, the risk of transmission of infectious agents, espedally to 
highly susceptible populations such as persons with hemophilia. It is unfortunate, 
that the authors chose only to conclude that plasma pool size alone would be 
inadequate in reducing the risk of exposure to persons who repeatedly use blood 
products. We would have to agree, but reduced pool sizes when combined with 
other technologies (i.e., improved collection procedures and improved viral 
inactivation) could greatly diminish current risk exposure probabilities and reduce 
the amount of product requiring recall when a problem does occur. 

Past experience with hepatitis and HIV has demonstrated that not everyone who 
receives a contaminated lot of product becomes infected, as is assumed in the 
Transfusion article. We need only to look at the spread of HIV to realize that many 
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patients received multiple exposures to HIV before becoming infected. Exposure 
to fewer donors would have allowed some individuals to escape infection. 

NHF has communicated to FDA its request for limits on the maximum number of 
donors that can be pooled together in the manufacture of blood products for the 
following reasons: 

• Increased Safety - As emerging infectious viruses threaten or place the 
blood supply and blood products at risk, reductions In pool size can 
delay the possibility of widespread transmission. 

• Reduction of Exposures - By reducing the total number of donors that a 
person is exposed to over a period or time, the likelihood of transmission 
of an infectious disease is minimized. This point is especially relevant to 
persons with a mild or moderate bleeding disorder (i.e., infrequent 
users) for whom reductions in pool size may have prevented the 
transmission of HIV. 

• Preserves Product Supply - Under the current situation, identification of 
a single blood donor with a disease or a risk of a disease can result in 
the recall of multiple lots of blood product, requiting the return of 
hundreds or thousands of vials of clotting frictor concentrate. Smaller 
pool sizes and placing donations from a single donor in one lot would 
result in fewer lots requiring withdrawal or quarantine. Products 
shortages caused by recalls can be dangerous to the hemophilia 
community due to the urgency of treating certain bleeds. 
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Recently we have had numerous recalls due to possible Creutzfeldt-Jakob 
Disease (CJD) contamination. As this Committee knows from previous 
consideration of this issue, we do not know if CJD can be transmitted by blood 
products, although it is known to be transmitted by plasma products in 
experimental animals. Fortunately, no cases of CJD have yet been identified In 
the bleeding disorders community. However, the number of recalls that have 
occurred because a donor was later identified as having, or being at risk for, CJD 
is staggering and has affected the supply of coagulation products in the 
marketplace. Clearly, if pool size limits were in place, substantially less product 
would be considered contaminated and require removal from the market 
because of the identification of a single at-risk donor. 

CJD is highly resistant to the viral inactivation techniques employed today to 
destroy HIV and Hepatitis C. Thus, CJD, along with resistant vinjses like Hepatitis 
A and Parvovirus B19, could be a model for the next potentially deadly pathogen 
to infect the blood supply. NHF has worked with the National Heart, Lung, and 
Blood Institute to encourage a study of the scope of vulnerability within the 
hemophilia community to blood contaminants such as CJD. Research to develop 
inactivation procedures which destroy these resistant pathogens also is of critical 
importance to the present and future safety of the blood supply. 

Product Recalts/Withdrawals and Patient Notification 

We know that recalls occur when the system of donor deferral, donor screening, 
and viral inactivation, coupled with good manufacturing practices, has broken 
down. The frequent occurrence of these events (1-2 per month) continues to 
shake the confidence of consumers and their providers within our community. 
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As a result of the events of the 198Qs where nearly half of all members of our 
community were infected with HIV, NHF is committed to ensuring that consumers 
of blood products have information about the products they are using in order to 
make informed and educated decisions about their treatment. NHF believes this is 
only possible when they are provided crucial and possibly lifesaving information as 
soon as possible after FDA investigation of an adverse event begins. 

Last year FDA reiterated its position that the blood product manufacturer is 
responsible for delivering appropriate notification regarding the withdrawal or recall 
of a specific blood product to the end user of that product, stressing that the FDA 
has now interpreted the Code of Federal Regulations definition of an "end user" as 
the actual consumer of the blood product. 

Since this announcement, FDA has requested that companies with products in 
question contact consumer organizations such as NHF, and NHF has issued 
medical bulletins to Its chapters, treatment centers, and volunteer leaders and 
placed information on our web site. This is only an interim system which wrongly 
places the burden of notification on NHF and highlights the urgent need for FDA to 
establish a prompt patient notification system, clearly defining the responsibilities 
of the manufacturer In communicating directly with consumers and their providers 
when adverse events occur. 

NHF has brought to the attention of FDA the problems that occur when NHF is 
Involved late In the process of a recall or withdrawal of product. We are concerned 
that FDA has not brought together representatives from our organization, the 
Centers for Disease Control, the National Institutes of Health, and industry to 
develop a more complete notification system. This group also could work with 
FDA to determine the appropriate investigational decisions and objective questions 
that must be asked to detemtine when and how notification should occur. The 
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Food and Drug Administration has in the past relied upon a largely informal system 
of recalls and withdrawals of blood products. This informality has led to confusion, 
as repotted to this Committee last month by the U.S. General Accounting Office, 
about the required actions at each level of notification and directly contributes to 
the lack of effective and prompt communication of product recalls and withdrawals 
to blood product consumers. 

In conclusion, more than two years after this Committee first began to examine 
blood safety issues, many of the recommendations for a safer blood supply that 
were part of this Committee’s blood safety report, the Institute of Medicine's 1995 
report, and the U.S. General Accourrting Office report have not been 
implemented. As a community that has been irreparably harmed by 
contaminated pooled plasma products and that has been advocating for 
improvements in collection, testing, manufacturing, viral inactivation, tracking, 
and recipient notification, we are at a loss to understand why the FDA and 
manufacturers continue to be reluctant to implement meaningful measures to 
ensure a safer blood supply and blood products. The bleeding disorder 
community and others who rely on blood and blood products remain vulnerable 
to infectious agents entering the U.S. blood supply, but have no sense that a 
lesson has been learned from the past. 
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Mr. Shays. Dr. Cunningham. 

Dr. Cunningham-Rundles. First, I would like to thank the sub- 
committee for inviting me to participate in this session on the topic 
of safety implications of plasma pool sizes in the manufacture of 
blood products. 

My name is Dr. Charlotte Cunningham-Rundles. I am professor 
of medicine, pediatrics and biochemistry at the Mount Sinai School 
of Medicine in New York City. I am a member of the Immune Defi- 
ciency Foundation’s Medical Advisory Committee, and my work for 
the last 23 years has been in the laboratory study and clinical 
treatment of primary immunodeficiency diseases. 

There are about 50 or more of these diseases and many of these 
result in frequent and life-threatening infections. Due to these ge- 
netic defects, there is an estimated group of more than 20,000 peo- 
ple in the United States — infants, children and an enlarging popu- 
lation of adults — who are not able to make antibodies and who re- 
ceive regular infusions of a plasma derivative, intravenous 
gammaglobulin. 

The antibodies are complex proteins found in the serum portion 
of blood, and these proteins are vital for protection against bac- 
terial and viral infections. Since the early 1950’s, the standard 
treatment for immunodeficient patients has been the regular ad- 
ministration of gammaglobulin obtained always from the blood of 
normal donors. Originally, this was given by intramuscular injec- 
tion, but since the early 1980’s the preferred route of administra- 
tion has been by intravenous infusion. 

Gammaglobulin pools from human blood contain antibodies of a 
tremendous variety, representing the immune experience of thou- 
sands of donors. Patients who don’t make their own antibodies are 
completely dependent upon these infusions which they receive 
every 3 or 4 weeks, with the expectation of doing so for the remain- 
der of their lives. 

I first started to use intravenous formulations of gammaglobulin 
about 17 years ago, and I think I was one of the first investigators 
in the United States to use this kind of treatment. Since that time, 
I have used all of the existing formulations; and I have published 
a number of articles on the clinical benefits, the biological and 
immunological effects, and the occasional adverse reactions which 
might result when using these products. 

All the manufacturers fractionate intravenous immunoglobulin 
from large pools of plasma, using their own proprietary methods 
and pools of varying sizes. These antibodies, currently at least, can- 
not be synthesized in the laboratory; and there is very little expec- 
tation that molecular techniques will produce any other alternative 
source of gammaglobulin. 

The very reason that the gammaglobulin pools protect our pa- 
tients is that they contain antibody molecules that protect against 
the widest possible spectrum of bacteria and viruses. Limiting 
blood pool donor size will at some point diminish the value of these 
pools to our patients since the variety of antibodies would nec- 
essarily be restricted. 

We don’t know how small these pools can be and still provide 
broad antibody protection to these immunodeficient patients. Our 
point is, before we stipulate donor pool size, we really need to have 
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this information; and this is the major point that I would like to 
make today. 

An additional point to consider is that patients with immuno- 
deficiency receive immunoglobulin concentrates 12 to 16 times 
every single year. In our infusion room, where we infuse approxi- 
mately 100 patients a month, our patients are currently exposed to 
10 to 12 lots of intravenous immunoglobulin of their prescribed va- 
riety. If the pools are smaller, it is theoretically possible that each 
of our patients will be exposed to a proportionately larger number 
of pools. This may reduce or perhaps eliminate the benefits of re- 
ducing the pool size. 

These patients are frequent and lifelong users, and we believe it 
becomes imperative that they have representation on the Health 
and Human Services Advisory Committee on Blood Safety and 
Availability and the FDA’s Blood Product Advisory Committee. De- 
cisions made regarding manufacturing processes, safety and avail- 
ability must incorporate the unique concerns of the immune-defi- 
cient patient population. 

Since the introduction of intravenous immunoglobulin, our pa- 
tients can look forward to a normal life span. However, adverse re- 
actions have occurred with the administration of immunoglobulin; 
and in some cases these have forever changed and in a few in- 
stances ended the lives of our patients. 

Most recently, our patients have experienced an outbreak of hep- 
atitis C due to the use of intravenous immunoglobulin products. 
People with genetic immunodeficiency appear more likely to de- 
velop fulminant viral hepatitis and liver failure for reasons that we 
don’t understand. 

As far as I am aware, there is no information available on the 
total number of cases which have occurred; we think that a na- 
tional registry compiling the natural history of this disease in this 
patient group is needed. Some information about the patient’s re- 
sponse to interferon, if used, results of liver transplantation, if per- 
formed, would be a very valuable resource for physicians who are 
still dealing with the aftermath of this outbreak. 

The third issue I would like to touch upon is the means of notifi- 
cation of product withdrawal and notification. I have received a 
number of notices of recalled or withdrawn products of gamma- 
globulin in the past year or so. These notices have come from a 
number of different sources, including the Immune Deficiency 
Foundation, manufacturers, the National Organization of Rare Dis- 
eases and, in some cases, home care companies. 

On the other hand, I have never had a notification from my own 
hospital pharmacy, and I have never had one from the wholesale 
distributors that I use. There may have been recalls or withdrawals 
for which I have received no notification. 

Since mine is a very large clinical practice dealing specifically 
with primary immunodeficiency, I can only imagine the difficulty 
amongst internists and pediatricians who only see a few patients 
in their practice annually. 

Because of the lack of an organized notification process, it is real- 
ly likely that primary immunodeficient patients will receive an in- 
travenous immunoglobulin infusion this week from recently with- 
drawn lots. 
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As a final note on the issues of notification, the Immune Defi- 
ciency Foundation, for whom I serve as a voluntary medical advi- 
sor, reports that it is common practice for some manufacturers to 
advise them of recalls or withdrawals, but other manufacturers do 
not do that. It is also my understanding that the FDA does not rou- 
tinely inform the IDF of recalls or withdrawals either. Keep in 
mind that, at the present time, the IDF organization and treating 
physicians like myself are the only direct links to patients. 

To summarize, I would like to leave the subcommittee with the 
following recommendations or suggestions. 

No. 1, the FDA, NIH or CDC should initiate a systematic study 
into the relationship of plasma pool sizes and the antibody content 
of intravenous immunoglobulin preparations. I think industry could 
be a very active collaborator in such a study. 

No. 2, the FDA, NIH and CDC should establish sufficient look- 
back and health surveillance programs within the immunodeficient 
population who do use intravenous immunoglobulin to assess past 
exposures and current and future risks. I am talking especially 
about hepatitis C. 

The FDA and industry must rapidly address the issue of effective 
physician and patient notification of recalls and withdrawals. The 
Immune Deficiency Foundation will assist or advise in any way 
possible. 

We think it absolutely imperative that representatives of the pri- 
mary immunodeficient patient population, whether they are med- 
ical professionals or patients, be appointed to the existing blood ad- 
visory panels so that they may assist regulators and industry in 
avoiding mistakes. 

Thank you very much for the opportunity to present this infor- 
mation. 

[The prepared statement of Dr. Cunningham-Rundles follows:] 
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I would like to thank this Subcommittee for inviting me to participate in this session on the 
topic of safety implications of plasma pool in the manufacture of fractionated blood 
products. My name is Charlotte Cunninghani-Rundies, and I am a profe^or of Medicine, 
Pediatrics and Biochemistry at the Mount Sinai School of Medicine in New York City. I hold 
MD and PhD degrees. I am also a member of the Immune Deficiency Foundation’s Medical 
Advisory Committee. My interests have been in the laboratory study and clinical treatment 
of primary immunodeficiency diseases. There are about 50 or more of these diseases; many of 
these result in frequent and life-threatening infetions. Due to these genetic defects, there are 
an estimated group of more than 20,000 people in the United Slates, including infants, 
children and an enlarging population of adults , who are not able to make antibodies, and who 
receive regular infusions of a plasma derivative, intravenous ^mmaglobulin. 

Antibodies are complex proteins found in the serum portion of the blood called 
gammaglobulin or immunoglobulin; these proteins are vital for protection against baaerial, 
viral, and other infections. Since the early 1950’s, the standard treatment for these 
immunodeficient patients had been regular administration of gammaglobulin obtained from 
the blood of normal donors. First given by intramuscular injection, since the mid 1980’s the 
preferred route of administration had been by intravenous infusion. Gammaglobulin pools 
from human blood contain antibodies of tremendous variety representing the immune 
experience of thousands of donors. Patients who do not make their own antibodies are 
completely dependent upon these infusions, which they receive every three or four weeks, 
with the expectation of doing so for the remainder of their lives. 

I first started to use intravenous formulations of gammaglobulin about 17 years ago, and was 
thus one of the first investigators in the United States to use these substances. Since then I 
have used ail the existing formulations, and have published a number of articles on the clinical 
benefits of this treatment, the biological and immunological effects of these molecules, and the 
adverse reactions which may result when using these biological products. All manufacturers 
fractionate intravenous immunoglobulin from large pools of human plasma, using their own 
proprietary methods and pools of varying sizes. These antibodies cannot be synthesized in a 
factory and there is little expectation that recombinant techniques will produce alternative 
sources of gammaglobulin. The very reason that gammaglobulin pools protect our patients is 
that they contain antibody molecules that protect against the widest possible spectrum of 
bacteria and viruses. Limiting blood donor pool size will, at some point, diminish the value of 
these pools to our patients, since the variety of antibodies would necessarily be restricted. We 
do not know how small these pools can be and still provide broad antibody protection to the 
immunodeficient patient. Before we stipulate donor pool size, we must have this information. 
This is the first point that I would like to make today. 

An «iditional point to consider is that patients with immunodeficiency receive 
immunoglobulin concentrates 12 to 16 times a year. In our infusion room, where we infuse 
about 100 patients per month, we have determined that our patients are currently exposed to 
10 to 12 lots of their prescribed immunoglobulin product per year. If pool sizes are smaller, I 
assume that patients could be exposed to a proportionally larger number of lots. This would 
reduce or eliminate the benefits of reducing the pool size. 

Became these patients are frequent and lifelong users it becomes imperative that they have 
representation on the Health and Human Services, Advisory Committee on Blood Safety and 
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Availability and the FDA’s Blood Product Advisory Committee. Decisions made regarding 
the manufacturing process, safety and availability need to incorporate the unique concerns of 
the immune deficient patient population. 

In the past 45 years the immunodeficient population has benefited, as well as experienced 
some adverse consequences, through the use of these blood products. Since the introduction 
of intravenous immunoglobulin, our patients can look forward to a normal, or near normal 
life span; however, adverse events associated with the administration of immunoglobulin have 
occurred, and have forever changed or ended the lives of some patients. Most recently our 
patients have experienced an outbreak of hepatitis C due to the use of two intravenous 
immunoglobulin products. People with genetic immunodeficiency appear more likely to 
develop fulminant viral hepatitis, and liver failure. As far as I am aware there is no 
information available on the total number of cases which have occurred. A national registry 
compiling the natural history of this disease in this patient group, predictors of patients’ 
response to interferon, and results of liver transplantation, if performed, would be a most 
valuable resource for physicians and scientists who are still dealing with the aftermath of this 
outbreak. 

The third issue that I would like to touch upon is the means of notification of product recall 
and withdrawal. I have received a number of notices of recalled or withdrawn lots of 
intravenous immunoglobulin in the past year or so. In preparation for this testimony I 
reviewed their various origins. These notices were received in my office from a variety of 
sources, which include the Immune Deficiency Foundation, manufacturers, the National 
Organization of Rare Diseases, and home health care companies. I have never had notification 
from my own hospital pharmacy, nor from the wholesale distributors 1 use. 

Although time has not permitted me to conduct a through review since this subcommittee's 
invitation last week, it is reasonable to assume given the inconsistent nature of the current 
notification system, that there may have been recalls or withdrawals in the past for which I 
have received no notification whatsoever. Since mine is a large clinical practice specializing in 
primary immunodeficiencies one can only imagine the situation among internists, 
pediatricians and others who see only a few primar>' immunodeficient patients in their 
practices annually. Because of IGIV product in the pipeline and because of a lack of an 
or^nized notification process, it is altogether likely that primar>’ immunodeficient patients 
will receive IGIV infusions this week from recently withdrawn lots. 

As a final note on the issue of notification, the Immune Deficiency Foundation for whom I 
serve as a volunteer Medical Advisor reports that while it is common practice for some 
manufacturers to advise them of recalls and withdrawals other manufacturers do not. 
Additionally, it is my understanding from conversations with IDF staff that FDA does not 
routinely inform IDF of recalls or withdrawals. Keep in mind that the IDF organization and 
treating physicians like myself are the only direct links to patients. 
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To summarize I would like to leave the Suba^mmittee with the following recommendations 

or suggestions: 

1. The FDA, NIH, and or CDC should initiate a systematic study into the relationship of 
plasma pool sizes and the antibody coc^t of IGIV preparations. Industry must be &n 
active collaborator in such a study. The Immune Deficiency Foundation is willing to 
assist. 

2. The FDA, NIH, and CDC should establish sufficient look-back and health surveillance 
programs within the primary immunodeficient population using IVIG, a significant 
consumer population, to assess past exposures, viable treatments, and current and fiiture 
risks. 

3. FDA and industry must rapidly address the issue of effective physician and patient 
notification of rec^ls and withdrawals. The Immune Deficiency Foundation will assist 
and advise in any way possible. 

4. It is absolutely imperative that representatives of the primary immunodeficient 
population, be they medical professionals or patients, be appointed to the existing blood 
advisory panels so that they may assist regulators and industry in avoiding tragic mistakes. 
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Mr. Shays. I thank all three of you. 

Your testimony is confirmation why I like the consumers basi- 
cally to go first. There is a kind of policy that has been there so 
long that the department heads get to address Confess first; and 
if we don’t allow that to happen, it is considered a slight of the leg- 
islative on the executive branch. But you have raised some ques- 
tions that I wish I had asked our first panel. 

Mr. Towns, do you want to begin? 

Mr. Towns. Thank you, Mr. Chairman. 

Dr. Pierce, can you tell us about your Roup’s feelings about the 
CDC’s involvement in funding of hemophiliac treatment centers? 

Dr. Pierce. Yes. For a number of years now, probably close to 
8 or 10, the CDC has been actively funding a number of risk reduc- 
tion programs in the hemophilia community, both at the level of 
consumer-based chapters as well as at our hemophilia treatment 
centers. 

Initially, they were designed to decrease the risk of transmission 
of HIV, which came via the plasma pool, to uninfected spouses and 
sexual partners and children. So that was the initial impetus, was 
to prevent the subsequent transmission of additional infections. 

The emphasis has changed in more recent years with an empha- 
sis on the prevention of other complications of hemophilia as well, 
including joint disease, other infectious diseases such as hepatitis 
C, which, if HIV were not in the community, hepatitis C would be 
recognized as a major killer of individuals with bleeding disorders. 

So the CDC has taken a more active role in looking at those com- 
plications as well. 

Mr. Towns. Thank you very much. I was getting ready to say 
that light did not give me 5 minutes. 

We talked about notification. CDC has conducted a public service 
campaign to notify people of possible exposure to hepatitis C. 
Would any of the witnesses like to comment on that campaign? 
Any of you? 

Dr. Pierce. I am not sure, from our perspective, we can comment 
on it. In the hemophilia community, they have worked closely with 
our treatment centers, so virtually everybody in our community has 
been tested for hepatitis C infection; and it is being followed medi- 
cally at this point. 

Mr. Towns. So you would not be. 

Dr. Cunningham-Rundles. In the immune-deficient patient pop- 
ulation, many studies were done regarding the incidence of that in- 
fection. I think everyone was feeling quite complacent until ap- 
proximately 1993 and early 1994, when it was discovered that 
many patients were suddenly becoming infected with a product 
they had considered safe for some 10 years prior to that. 

After that, a rather intensive sort of surveillance has been under- 
taken by most physicians dealing with patients who have received 
this form of gammaglobulin using the PCR tests. So I think we now 
have a pretty good means of knowing who is infected and who is 
not. 

The only difficulty is I think that not all patients know exactly 
which gammaglobulin they may have received. They don’t know 
that they are at risk; and, in fact, the infection could perhaps be 
dormant and not tested for. 
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Mr. Towns. I am looking for an answer on notification and with- 
drawal: what can we do on this side? Just change roles for a mo- 
ment. What can we do on this side to enhance that in terms of 
that? I am concerned about the fact that if there is a problem and 
then there is no real recall or if nobody pays any attention to it 
or they put it in small print and nobody reads it, what can we do 
on this side to make certain that, when something like this occurs, 
that there is vigorous action taken on the part of the manufactur- 
ers and everybody involved? What can we do? 

Dr. Pierce. Well, in your role of oversight of the FDA, I think 
the FDA needs to make sure that the manufacturers are account- 
able for getting notification out about product recalls rapidly, with 
direct consumer and physician notification. That is the subject of 
interpretation in the Code of Federal Regulations. 

Industry has suggested that there may be new laws that are re- 
quired. The FDA, at least as far as I had heard in the past, has 
suggested that is not the case. They believe they have the ability 
to enforce that. You would have to ask them for more specifics. 

But we seem to be at a stalemate here, where nothing is occur- 
ring that really will officially get that information out to people. 

Mr. Towns. I think what I am saying is that maybe we should 
look at some legislation that might bring about some specifics with 
some penalties and all that involved? I don’t know. I think this is 
why we have these hearings, to try to get information. I see there 
is a problem, and I think something needs to be done, but I am not 
sure what. 

Dr. Pierce. Well, someone needs to figure out if the FDA already 
has the authority to do it; and, if they do, then it needs to be en- 
forced. If they don’t, then we need legislation that gives them that 
authority. 

Mr. Towns. It is my understanding to some extent — and I could 
be wrong — that the size of the plasma pool is a business decision 
which is guided by economics and necessity. I understand in order 
to produce some plasma products the producer needs a certain pool 
size. I understand that. 

Would any of the witnesses care to comment on the economics 
versus the public health concerns? I get the feeling there are some 
economics tied into this. I could be wrong. 

Dr. Pierce. You know, the economics work both ways. On the 
one hand, if you have a smaller manufacturing process or smaller 
number of pools put together to form a lot, yes, that will cost more, 
that may decrease the amount of product; and we will probably 
hear about that from industry this afternoon. 

On the other hand, the number of recalls that are occurring has 
already had a significant economic impact as well as a significant 
impact on supply. So there is a balance there. 

When you are talking about pool sizes or lot sizes, however we 
want to define it, that are in the hundreds of thousands, I will go 
back to the first panel and say, common sense tells you that is just 
way too high from a public health perspective, for all the reasons 
that have been outlined earlier today. 

Mr. Towns. Any other comments on that? 

Dr. Cunningham-Rundles. Well, I think we don’t know how 
small the pool size should be either. I see the number 1,000 ban- 
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died around from place to place. I don’t know where that number 
1,000 came from. I don’t even know if it is accurate. So even the 
lower limit I think is something which is subject to challenge at 
this point. 

I know that for the immune-deficient patient population, there is 
a rare central nervous system disease called echo virus; and there 
have been situations, especially I would say in the last 10 years — 
not commonly, but it will occur — where physicians are having to 
test various lots of gammaglobulin to make sure that they have 
enough antibody present in a given preparation to treat their pa- 
tient. That says to me that perhaps those lots don’t contain enough 
broad spectrum of antibody. 

So the lower limit I think is another issue that we don’t talk 
about very much, but I suspect that may be as important. 

Mr. Towns. That is a good point. 

Let me just sort of ask a last question here. There are a few bills 
in the House that would establish a compensation fund for people 
who have contracted HIV as a result of exposure to blood or blood 
products. I must admit I am a cosponsor of one of them. 

I would like to know the thoughts of anyone on the panel who 
would care to comment on the compensation idea. Give me your 
views and feelings around this whole compensation concept. 

Ms. Crooker. Compensation — ^basically, the hemophiliacs have 
been the watchdogs, they have been the canaries or whatever you 
want to call us, for the blood supply here in the United States and 
in the world. Anything that goes wrong in the blood supply, they 
come down with it first. So, you know, if there is no problems with 
the hemophiliacs, then the blood supply is fairly safe. 

You pay your guards, you pay — you even pay for your canary, 
those that they take down into the mines. We should get some com- 
pensation in this sense if for no other reason. Besides, it was an 
FDA-approved product. 

Dr. Cunningham-Rundles. I suppose I feel similarly. 

With regards to the patients with hepatitis C, with primary im- 
mune-deficiency disease, the situation is no different. That virus, in 
fact, was in certain preparations for reasons that we don’t com- 
pletely understand, but the patients certainly weren’t at fault. 

Dr. Pierce. The hemophilia community, as Ms. Crooker said, has 
been on the front lines. There has been a failure of the system in 
the 1980’s that resulted in this devastating infection, and we are 
working very hard to see that the Ricky Ray bill is passed because 
of that. 

Mr. Towns. I thank all the members of the panel. 

Mr. Chairman, let me thank you. It is so important that we are 
able to spend the time to get information, because it is a very seri- 
ous issue, and we need to know as much about it as possible. 
Thank you for your generosity. 

Mr. Shays. I thank you. 

Mr. Pierce was thanking me for being involved in this effort. Mr. 
Pierce, I think you know that Mr. Towns has really been an equal 
partner in this effort, as have some of the other members — Dr. 
Pierce, I am sorry. 

Dr. Pierce, I am taught to think of the hemophiliac community 
as kind of the canary in the coal mine, so I know you are right in 
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the front lines in this whole issue. I really do wish that we had 
gone with this panel first, because we didn’t deal with any of the 
recall issue. 

I would like each of you to tell me in your mind how the system 
works. Ms. Crooker, you lost your precious grandson, and then 2 
years after his death you were notified that one of the pools that 
he had used had a contaminated source. 

Ms. Crooker. No. It was 5 months before his death. 

Mr. Shays. I am sorry. 

Ms. Crooker. I had got information that 2 years before that he 
had received a lot of factor contaminated with possible CJD, but it 
was 2 years after his death to get the results that he had not died 
of CJD or CJD was not present in his system. 

Mr. Shays. They determined later it was not. 

Ms. Crooker. It was not. 

Mr. Shays. So what would be your general point? What should 
I learn from your experience? 

Ms. Crooker. Well, I know the treatment center in New Jersey 
is very fast, when they get recalls, of notifying the families of the 
community about recalls, but it seems like that there is such a 
delay between their notification from industry. So I think the in- 
dustry has to be within a certain time limit or the time limit must 
be shortened between their notification of the general public. 

Mr. Shays. In the course of the 12 years with your grandson, had 
you experienced recalls, notices of recalls and so on? 

Ms. Crooker. There was a lot of recall notices when he was 
younger with the HIV, and they came very slow also. In fact, a lot 
of times my recall notices came well after I had used up all the 
product. 

Mr. Shays. So when that happened, for instance in HIV notifica- 
tion, would you go and have your grandson tested for HIV? How 
does someone respond when you get a notice like that? 

Ms. Crooker. Roger was at a time where he just received heat- 
treated factor 

Mr. Shays. Right. 

Ms. Crooker [continuing]. So it was not until some time around 
1987 where he received a recall factor from Armor; and at that 
time they said there was no need because this was not his lot num- 
bers, because he had only received heat treated. It came to be that, 
because of the second recall factor, that he received about a year 
later, I believe it was, it was a group that he again had received; 
and shortly after that they finally did the testing. 

Mr. Shays. When you get a notice, is it something that you just 
kind of are blase about? 

Ms. Crooker. No. We are very aware of the notice. We check the 
lot numbers we have on record. 

Mr. Shays. I see. Dr. Pierce. 

Dr. Pierce. I would like to make three points regarding recall 
and notification. 

The first is the sheer number of recalls that have occurred as a 
result of a failure of good manufacturing practices. I am not 
aware — there may be some, but I am not aware of any other FDA- 
approved drugs that have had this kind of history over the past 
year. That has caused a tremendous amount of anxiety in the com- 
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munity, because we have got these products at home, we use them 
at home in our refrigerators, and we are completely dependent. 

Mr. Shays. So when you get notification like that and you are 
looking at a lot size, you are going down, you are going to get this 
lot, this medicine, the plasma and so on, looking at it and holding 
your breath to determine if this is one that is recalled? 

Dr. Pierce. Yes, to a large degree. You wonder, when you use 
the material, has this been recalled, and I’m just not aware of it 
yet; is this product under investigation, and I’m not aware of that 
yet. 

Mr. Shays. When you get a recall — I’m just trying to anticipate — 
when you get a recall, you immediately check? 

Dr. Pierce. Yes. There is no question. But if you’ve — if you get 
a recall notice for a particular product, you look at the lot numbers 
on that product and make sure you don’t have that product. 

Mr. Shays. OK. 

Dr. Pierce. The other point to make on the notification is that 
it is a very haphazard. It doesn’t by — industry is not accountable 
to take notification down to the end user, which the FDA has now 
specified is the consumer of the product, the person who is infusing 
that product into their veins. And without that, then you are left 
uncertain as to whether or not the end user in all cases has gotten 
the information. 

Mr. Shays. I wonder if the economics would require them to try 
to contact the end user. I don’t know how feasible it is, if there 
would be an added incentive to have a smaller lot size. 

Dr. Pierce. Well, if you’re able to go up the system by writing 
a prescription, sending that in, getting product from the manufac- 
turer, you should be able to go down the system following that 
same pathway and make sure that you contact the person for 
whom that prescription was written for if there’s a problem. 

Mr. Shays. Dr. Cunningham, do you want to explain how the re- 
call system works from your standpoint? 

Dr. Cunningham-Rundles. From my standpoint, we buy very 
large amounts of gammaglobulin at a time, and we stock it in our 
infusion area, and when we get a recall, we check to see whether 
we have any cases that match that lot. In most cases, the recall 
comes quite a bit after the lots have already been used, and that’s 
partly because CJD recalls, for example, often happen retrospec- 
tively. The donor was later found to have come from a family in 
which a case was reported, so it’s far too late. It might have been 
even several years previously. So that’s the first issue. 

The second thing is, since we buy it from large distributors, they 
have no idea which lot which patient got. So it becomes, I think, 
equally impossible for a manufacturer to know what lot an indi- 
vidual patient got given. 

The other issue is that I think a good number of physicians in 
the United States don’t write down lot numbers at all, and so that’s 
another issue that I think is important. The only way I can think 
of to do it is to put a box top into the bag of gammaglobulin and 
have it returned to the manufacturer, and that’s obviously incred- 
ibly labor-intensive. It’s almost like a coupon in a box of Cheerios. 
And that would be very impractical perhaps. 
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But the net — the end user is the only one who really ends up 
needing the information, but that turns out to be filtered with a 
good number of layers between that individual and the manufac- 
turer. 

Mr. Shays. Is the — I want each of you to tell me your position 
on lot size and why. You’ve done it in your testimony, you in par- 
ticular, Dr. Pierce, but I want you to say what you would like to 
see as a consumer. It is clear from our committee’s standpoint that 
we have thought that the general lot size was in the tens of thou- 
sands, not in the hundred thousands, the pool size — I don’t mean 
the lot size. I’m sorry, in the pool size was in the tens of thousands, 
not in the hundred thousands. Does it make a difference to you? 
And if so, explain to me why it makes a difference. 

Ms. Crooker. Lot size to me is important just from the stand- 
point in the sense that the more there is, the more chances of con- 
tamination. But I think a standard has to be made. This way, in 
a standard all across, you would know that in that standard there 
was a high present and there was a low present. If there was a 
variation in that, then you know there was something wrong in 
that lot size. 

Mr. Shays. So you want standardization and limit 

Ms. Crooker. Limitation of size, less exposure. 

Mr. Shays. OK. Dr. Pierce. 

Dr. Pierce. I think the manufacturers have been allowing us to 
confuse pool sizes and lot sizes for the last couple of years. And 
we’ve been led to believe that the pool size, which we’ve translated 
into the lot size, is about 15,000 donors for source plasma. They 
have allowed that to occur. They have told us that, knowing full 
well that they mix these pools together, which we weren’t aware 
of, and that their lot sizes are, in fact, much, much higher. So I’m 
coming at this from the perspective of feeling like I’ve been de- 
ceived by a number of individuals on this issue. 

Mr. Shays. I mean — and you follow this issue very closely. You’re 
not a casual participant in this process, you’re someone who has 
spent a lot of time and — and when did you become aware of the dif- 
ference between pool size and lot size? 

Dr. Pierce. I first became aware of it November 1996 when I 
was told by an individual at the FDA that there was a very real 
distinction and that pools were mixed together to form lots. I later 
queried industry by sending a letter to all of the manufacturers, 
asking them what the maximum number of units were, maximum 
number of donors were in their lots over the past 3 years and what 
the average number was. That was when I first got information 
from most of the manufacturers telling me that they were in the 
high, high — well they were in the hundred thousand range, up to 
the hundred thousand range. 

Mr. Shays. Well, it’s just like when this committee had a hearing 
on Gulf war illnesses, and we asked about chemical exposure, and 
we were told there was no offensive use of chemicals, therefore 
there was no chemical exposure when there was defensive exposure 
to chemicals; in other words, we blew up the depots and so on. It’s 
just — you feel like you’re in a war game. 
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Dr. Pierce. Exactly. You are playing 64 questions, and you just 
have to figure out what the right question is to ask. And it’s an 
iterative process. 

Mr. Shays. OK. Dr. Cunningham. 

Dr. Cunningham-Rundles. I don’t think I would be able to 
say 

Mr. Shays. The question is 

Dr. Cunningham-Rundles [continuing]. With any scientific cer- 
tainty how big or how small the pool size would be. I know that 
the major impact right now for large pool size for us is a chronic 
shortage of individual products of gammaglobulin. So the patient 
doesn’t know if they’re going to be able to get their infusion. The 
home care company will cancel repeatedly. 

Mr. Shays. Is the larger the pool size 

Dr. Cunningham-Rundles. It’s more likely the recall will affect 
greater numbers of bottles, and therefore we’ll be temporarily 
short-stocked on many different products. And that, to me, is the 
single daily most annoying headache about the large pool size. 

Mr. Shays. OK. 

Dr. Cunningham-Rundles. Yes, there is the very strong issue of 
infectivity, and we cannot look past that. It’s also very important 
to say that we also think there’s a lower limit that should be adopt- 
ed, although the scientific evidence for that is not in. I think we 
should gather it. 

Mr. Shays. OK. Is there anything else that the three of you 
would like to say before we get to our next panel? 

Dr. Cunningham-Rundles. There’s one more point I would like 
to make. It hasn’t been brought up in this particular committee, 
but this has to do with the growing use of intravenous 
immunoglobulin for autoimmune diseases. It’s not something which 
is part of my role at the Immune Deficiency Foundation, but as a 
clinical immunologist. You should be aware that the major use 
right now is for these diseases, and not the ones that I’ve discussed 
or we’ve discussed today. We don’t know why it works in those ail- 
ments. Many people have suspected that it might be due to the 
presence of illusive secondary antibodies called anti-idiotypic anti- 
bodies. If this is the case, then it could be that we would be reduc- 
ing pool size and eliminating value which we inadvertently got by 
large pool size. So we must somewhere in our thinking process re- 
call that is another usage and perhaps should be thought about as 
well. 

Mr. Shays. Thank you very much. I appreciate all three of you 
being here. Thank you. 

Dr. Pierce. Thank you. 

Mr. Shays. We’re going to go to our third and final panel and 
ask for Dr. Richard Davey, Mr. Robert Reilly, Mr. Michael Fournel, 
Dr. Ed Gomperts, Dr. Fred Feldman and Ms. Sue Preston. 

I thank all of our six witnesses for being here. And as you know, 
we need to swear you in, so if I could ask you to stand and raise 
your right hands. 

[Witnesses sworn.] 

Mr. Shays. Thank you very much. I appreciate all of you being 
here. This is a very important hearing, very important issue, and 
we don’t pretend to have the answers. We’re wrestling with this 
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issue, obviously, as you can imagine, and want to make construc- 
tive contribution. So it’s nice to have you here. 

I think you can imagine, with six witnesses. I’m going to be a lit- 
tle stricter with time. And I’m making an assumption that you 
have some — in some cases will coordinate your testimony to some 
measure that — OK. I’m looking at some question marks here. The 
bottom line is, if you feel that the issue has been covered by some- 
one else, you can just kind of say, “ditto.” But I am going to be 
strict on the 5 minutes given that we have six witnesses. 

And we’ll start with Dr. Davey, and we’ll go as I called you. Let 
me just say you’re actually sitting the way I called you. 

May I just ask beforehand, it just helps me sort out — we have 
three manufacturers — we have four manufacturers plus the indus- 
try representative, and that’s you, Mr. Reilly. 

Is it fair to say that the testimony — have you all shared your tes- 
timony? I mean, do you all know what the others are saying? This 
isn’t antitrust. 

Dr. Davey. No, we haven’t. 

Mr. Shays. But I’m making an assumption that your testimony, 
Mr. Davey, will be slightly different than the other testimony. I’m 
going to give you a little more flexibility with the 5-minute rule. 
I’m just going to say that. 

And, Dr. Reilly, I’ll give you a little more — Mr. Reilly, I’m sorry — 
a little more flexibility with the 5 minute rule, giving you’re rep- 
resenting the entire group. But I will be strict with the four of you, 
if that’s all right. That’s the way I will proceed. OK. 

So, if you didn’t get to cover it in your testimony, we’ll try to get 
it in your questions. 

So we’ll start with you. Dr. Davey. 

STATEMENTS OF RICHARD DAVEY, M.D., CHIEF MEDICAL OF- 
FICER, AMERICAN RED CROSS; ROBERT REILLY, EXECUTIVE 
DIRECTOR, INTERNATIONAL PLASMA PRODUCTS INDUSTRY 
ASSOCIATION; MICHAEL FOURNEL, VICE PRESIDENT, 
BIOLOGICALS DIVISION, BAYER CORP.; ED GOMPERTS, M.D., 
VICE PRESIDENT, MEDICAL AFFAIRS & CLINICAL DEVELOP- 
MENT, BAXTER HEALTHCARE CORP.; FRED FELDMAN, Ph.D., 
VICE PRESIDENT, CENTEON CORP.; AND M. SUE PRESTON, 
VICE PRESIDENT, QUALITY & REGULATORY AFFAIRS, ALPHA 
THERAPEUTIC CORP. 

Dr. Davey. Thank you very much, Mr. Chairman, Representative 
Towns, and members of the subcommittee for inviting me to speak 
about this important issue of plasma derivative safety. I’m Dr. 
Richard J. Davey. I’m a board certified hematologist, and I’m the 
chief medical officer of the American Red Cross Biomedical Serv- 
ices, and Alternate Responsible Head for FDA License 190 under 
which our blood services program operates. 

The American Red Cross is the largest not-for-profit provider of 
blood services in the United States, collecting almost 6 million 
units of whole blood from volunteer donors annually, or about 45 
percent of the Nation’s blood supply. Blood collected for transfusion 
is made into specific components such as red blood cells, platelets, 
and plasma, which Red Cross distributes to over 3,000 hospitals in 
the United States. 
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In addition to those components, approximately 1 million liters 
of plasma recovered from our volunteer blood donor units are annu- 
ally processed or fractionated into plasma derivatives. Approxi- 
mately 800,000 liters are fractionated at Baxter Healthcare’s 
Hyland Division under that company’s FDA license, and approxi- 
mately 200,000 liters are fractionated by the Swiss Red Cross 
under its FDA license. These plasma derivative products are dis- 
tributed under the Red Cross label to hospitals, hemophilia treat- 
ment centers, and other intermediaries. The Red Cross itself does 
not fractionate plasma. 

Plasma derivatives manufactured from Red Cross include Factor 
VIII Concentrate, albumin, and immune globulins. Red Cross plas- 
ma derivatives account for approximately 15 to 20 percent of the 
Nation’s supply and are produced solely from voluntary nonremu- 
nerated donations. 

I’ve been asked to comment on the role of plasma pool size in re- 
lation to plasma derivative safety and to outline new safety initia- 
tives which will ensure that Red Cross plasma products will con- 
tinue to be manufactured by state-of-the-art methods. 

Before doing so, it is necessary to distinguish between recovered 
and source plasma. Red Cross plasma derivatives are made from 
voluntary whole blood donations. Plasma obtained when whole 
blood is divided into components is called recovered plasma. In con- 
trast, plasma derivatives made by commercial companies are man- 
ufactured principally from plasma obtained by a procedure called 
plasmapheresis. And plasma obtained by plasmapheresis is called 
source plasma. 

The amount of recovered plasma from a unit of whole blood aver- 
ages 250 milliliters. The amount of source plasma obtained by plas- 
mapheresis averages about 700 milliliters. Therefore, an initial 
pool of recovered plasma contains plasma from more than two to 
three times the number of donations as the same size pool made 
exclusively from source plasma. 

The Red Cross has taken several steps to reduce the number of 
donations in pools of recovered plasma. In early 1996, we directed 
Baxter to initiate and validate processes to ensure that Red Cross, 
AHF-M and IVIg, or Polygam S/D, are derived from pools con- 
taining approximately 16,000 liters, or between 54,000 and 60,000 
donations. 

Since mid- 1996, the vast majority of Red Cross AHF-M and IVIg 
have been derived from pools containing fewer than 60,000 dona- 
tions. Importantly, this process ensures that the albumin used to 
stabilize AHF-M and IVIg is also derived from the same pool; in 
other words, material from different pools is not mixed together. 
Efforts will continue over the next year to reduce pool size to simi- 
lar levels for the production of albumin that’s intended for trans- 
fusion. 

These efforts to limit the number of donors in plasma pools will 
continue. Our commitment to safety is demonstrated by our record. 
Over 1 billion units of American Red Cross AHF-M have been in- 
fused since the latest generation of AHF-M was introduced in 1988, 
with no reported cases of viral transmission. 

Pool size is only one of the elements to consider in improving the 
safety of plasma derivatives. The Red Cross is actively exploring 
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new methods to inactivate or remove potentially transmissible 
agents from blood and plasma. These methods include gamma irra- 
diation, iodine treatment, and the use of high-efficiency filters. 
These techniques can be effective against both known and newly 
emergent threats to plasma derivative safety. 

Within the next year, the Red Cross will also implement a highly 
sensitive testing technology called polymerase chain reaction, or 
PCR, to detect early evidence of infectious virus in plasma to be 
processed into derivatives. Preliminary studies suggests that PCR 
testing may prevent the transfusion of several hundred blood com- 
ponents each year that may be infectious for hepatitis C. 

I’ve also been asked to address the evidence regarding the poten- 
tial for transmission of Creutzfeldt- Jakob disease, or CJD, through 
the blood supply and to review Red Cross research in this area. 

The Red Cross takes all potential threats to blood safety and 
plasma safety very seriously, and we’ve moved aggressively to ex- 
pand the body of scientific information related to CJD. We have 
several research studies underway at our Jerome Holland Labora- 
tory and, as you’ve heard this morning, in collaboration with Dr. 
Paul Brown at the NIH, and also with Dr. Robert Rohwer at the 
Veterans’ Administration. 

The Red Cross has committed over $1 million in research study- 
ing possible links between CJD and transfusion, probably more 
than any other private organization. We’ve also taken steps to re- 
duce the likelihood that plasma from a donor subsequently diag- 
nosed with CJD is included in pools for fractionation. 

CJD is a disease, as you’ve heard, of older people, with a mean 
age of incidence, to my understanding, of 67 years old. The Red 
Cross only uses plasma from donors 59 years old or younger for 
fractionation, thus eliminating the age group at greatest risk for 
CJD from plasma pools. Plasma from older donors continues to be 
used beneficially as single donor products. 

The Red Cross is also conducting a CJD lookback study with the 
CDC, as you have heard this morning from Dr. Satcher. That study 
is under the direction of Marion Sullivan at our Red Cross Holland 
Laboratory. She studied 179 recipients of blood transfusions from 
donors subsequently diagnosed with CJD. These recipients have 
been followed for up to 25 years following transfusion. None of the 
recipients has died of CJD, and none has shown any sign of the ill- 
ness. These data are encouraging. Until there is further convincing 
evidence of nontransmissibility, however, the Red Cross will con- 
tinue to quickly withdraw plasma derivatives following receipt of 
postdonation information from a donor or a donor’s family about a 
risk of CJD. 

In conclusion, Mr. Chairman, the American Red Cross is com- 
mitted to providing an adequate supply of blood components and 
plasma derivatives to meet the highest standard of safety. Red 
Cross plasma derivatives are proven to be both safe and effective. 
We’ve taken steps to ensure this safety by reducing the number of 
volunteer recovered plasma donations in pools for fractionation and 
by eliminating plasma from donors in age brackets most likely to 
be affected by CJD. These steps are part of a larger program to im- 
prove safety by an aggressive quality assurance program, focused 
research programs, and improved donor screening and testing. The 
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Red Cross takes the issue of blood safety very seriously. We’re 
proud of our record and of our tradition of serving the American 
people. 

Thank you, Mr. Chairman. 

Mr. Shays. Thank you, Dr. Davey. 

[The prepared statement of Dr. Davey follows:] 
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Thank you very much Mr. Chairman, RefHresentative Towns, and members of the 
Subcommittee, for inviting me to speak with you about the important issue of plasma 
derivative safety. As I will be presenting only a portion of my written statement today, I 
ask that the complete statement be made part of the record. I am Dr. Richard J. Davey, 
Chief Medical Officer of the American Red Cross Biomedical Services and Alternate 
Responsible Head for FDA License 190 under which our blood services program 
operates. I also chair the Research and Development Committee of the Red Cross, and 
work closely with Red Cross ph>^icians and the scientists at our Jerome Holland 
Laboratories on a variety of issues relating to the safety of blood components and plasma 
derivatives. Before joining the Red Cross I was with the National Institutes of Health for 
19 years, most recently as Chief of Laboratory Services with the Department of 
Transfusion Medicine. I am a board certified hematologist and am an Associate 
Professor of Medicine at Georgetown University Hospital. I have also been a medical 
officer with the Global Blood Safety Initiative of the World Health Organization. 

The American Red Cross is the laigest not-for-profit provider of blood services in the 
United States, coii«;ting almost 6 million units of whole blood from volunteer donors 
annually, or about 45% of the nation's blood supply. Blood collected for transfusion is 
made into specific components such as red blood cells, platelets and plasma, which Red 
Cross distributes to over 3,000 hospitals in the United States. 

In addition to those components, approximately 1,000,000 liters of plasma recovered 
from our volunteer blood donor units are annually processed, or fractionated, into plasma 
derivatives. Approximately 800,000 liters are fractionated at Baxter Healthcare’s Hyland 
Division under that company’s FDA license, and approximately 200,000 liters are 
fractionated by the Swiss Red Cross under its FDA license. These plasma derivative 
products are distributed under the Red Cross label to hospitals, hemophilia treatment 
centers, and other intermediaries. The Red Cross does not itself fractionate plasma. 

Plasma derivatives manufactured for Red Cross include Factor Vlll Concentrate used by 
persons with hemophilia, albumin used to restore plasma volume in treatment of shock 
and bums, and immune globulins used to treat immune disorders. Red Cross plasma 
derivatives account for approximately 15 - 20% of the nation’s supply and arc produced 
solely fn5m voluntary, non-remunerated donations. 

Red Cross Initiatives to Reduce Recovered_PJasma Pool Size 

Plasma derivatives are concentrates of specific plasma proteins prepared from large pools 
of plasma by fractionation. Viruses are inactivated by processes such as heat and solvent- 
detergent treatment I have been asked to comment on the role of plasma pool size in 
relation to pl^ma derivative safety, and to outline new safety initiatives which will 
ensure that Red Cross plasma products will continue to be manufactured by state-of-the- 
art methods. 
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Before doing so, it is necessary to distinguish l^tween recovered and source plasma. Red 
Cross plasma derivatives are made firom volunt^ whole blood donations. Plasma 
obtained when whole blood is divided into components Is called recovered plasma, fn 
contrast, plasma derivatives m^e by comm^ial companies are manufactured 
principally from pimia obtained by a procedure called plasmapheresis. Plasma obtained 
by plasmapheresis is called source plasira. 

The amount of recovered plasma from a unit of whole blood averages 250 ml. The 
amount of source plasma obtained by pl^m^heresis average 700 ml. Therefore, an 
initial pool of recovered plasma contains plasma from more than two to three times the 
numb^ of donations as the same size pool made exclusively from source plasma. 

The Red Cross has taken several steps to raiuce the number of donations in pools of 
recovered plasma. In early 1996 we directed Baxter to initiate and validate processes to 
insure that Red Cross AHF-M and IVIg (Polygam S/D) are derived from pools containing 
approximately 16,000 liters, or between 54,000 and 60,000 donations. Since mid- 1996, 
the vast majority of Red Cross AHF-M and rvig have been derived from poote 
containing fewer than 60,000 donations. Importantly, this process insures that the 
albumin used to stabilize AHF-M and IVlg is also derived from the same pool — in other 
words, material from differing pools is not mixed together. Efforts will continue over the 
next year to reduce pool size to similar levels for the production of albumin intended for 
transfusion. 

In addition, we are incrementally increa^g the volume of recovered plasma donations 
through improved collection and separation techniques. Through these efforts the 
average volume of recovered plasma per unit of whole blood has increased from less than 
250 ml to 283 ml and we expect further improvements to follow. We also intend to 
increase the amount of volunteer plasma obtained by plasmapheresis to further decrease 
the number of donors in Red Cross plasma pools. 

These efforts to limit the number of donors in plasma pools will continue. Our 
commitment to safety is demonstrated by our record; over one billion international units 
of American Red Cross antihemophilic fiwtor have been infused since the latest 
generation of AHF-M was introduced in 1988 with no reported cases of viral 
transmission. 

Other Red Cross Efforts to Address Plasma Derivative Safety 

Pool size is only one of the elements to consider in improving the safety of plasma 
derivatives. The Red Cross is actively exploring new methods to inactivate or remove 
potentially transmissible agents from blood and plasma such as gamma irradiation, iodine 
treatment, and the use of high efficiency filters. These techniques can be effective against 
both known and newly emergent threats to plasma derivative safety. Dr. William Drohan 
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of the Red Cross Holland Laboratory recently reviewed these and other technologies at a 
meeting of the FDA Blood Products Advisory Committee. 

Within the next year, the Red Cross will also impl^nent a highly sensitive testing 
technology called polymerase chain reaction, or PCR, to detect ^iy evidence of 
infectious virus in plasma to be processed into derivatives. Preliminary studies suggest 
diat PCR testing may prevent the transfusion of several hundred blood componente each 
y^ that may be infectious for hepatitis C. 


The Subcommittee is concerned diat large pool sizes imp^t die effectiveness of product 
recalls. At the November 19, 1996 FDA Informational Meeting on Notification of 
Plasma Withdrawals and Recalls, and at the March 1997 FDA Blood Products Advisory 
Committee Meeting, the Red Cross expressed its support of a system that would provide 
early, accurate, and complete patient notification of product recalls ami withdrawals so 
patients can make informed decisions about their treatment. 

We are acutely aware of the inadequacies in the information netwoiic that links 
manufacturer’s product lot numbers with the pMient who uses the product. For ttiis 
reason we support f^eral regulation to mandate the permanent recording of product lot 
numbers by intennediate distributors, thus providing greater assurance of complete 
patient notification. In the absence of such a requirement, the American Red Cro^ has 
promptly notifi«i hemophilia treatment centers and hemophilia treaters as well as the 
National Hemophilia Foundation of any product wididiawal or recall. 

At its June 5, 1997 hearing, the Subcommittee explored the relationship between error 
and accidentjr^orting (EAR) and product recalls. The tuneline for initiation of a recall is 
distinctly different fiom the reporting of errors and accidents to FDA. If the Red Cross 
becomes aware of a problem that necessitates withdrawal or recall of a blood component 
or plasma derivative product, we immediately quarantine the product and do not allow its 
distribution. The FDA is notified of a recall as soon as we are aware of the need to 
retrieve product If it has already been distributed, we immediately notify the 
intennediate distributor of the lots involved and ask that they in turn notify the 
prescribing physician. Gaining control of the product as soon as possible is the most 
important action. 

Filing Error and Accident Reports is a sq^arate action, decouple fiom the product 
recovery action and recall notification with FDA. Red Cross has established a Recall 
Ta^ Force to review recalls and market withdrawals, with the objective of reducing thsan 
to the ^^t^t extent possible. 
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The Red Cross blood and plasma programs are regulated by the Food and Drag 
Administration. We are inspected by the FDA Office of Regulatory Affairs and by 
several other governmental and professional organizations. Since 1 993 the Red Cross has 
been operating under a consent decree a^eed to by the Red Crass and the FDA that is 
designed to improve our operations in several key ^eas. We have essentially completed 
all requirements of the con^nt decree. For exanq>!e, we have consolidated our 50 testing 
laboratories into rJne new standardized state-of-the-art facilities that test ail blood 
donated to the Red Cross. We have also developed a powerful quality assurance program 
that is the model for the industry. The FDA has been very tough but fair throughout this 
process. The Red Cross is now a stronger, better managed, more efficient organization 
because of these efforts. 


I have been asked to address the evidence regarding the potential for transmission of C JD 
through the blood supply, and to review Red Cross research in this area. The Red Cross 
tokes all potential threats to blood and plasma safety very seriously, and we have moved 
aggressively to expand the body of scientific information related to CJD. We have 
several research studies underway at our Holland Laboratory and in collaboration with 
Dr. Paul Brown at NIH and Dr. Robert RoKwct at the Veterans Administration. The Red 
Crass hjs committed over $1 million in research studying possible links between CJD 
and transfusion, probably more than any other private organization. 

We have also taken steps to reduce the likelihood that plasma from a donor subsequently 
diagnosed with CJD is included in pools for fractionation. CJD is a disease of older 
people, with a mean age of incidence of 67, The Red Cross only uses plasma from 
donors 59 years old or younger for fractionation, thus eliminating the age group at 
greatest risk from plasma pools. Plasma from older donors continues to be used 
beneficially as single donor products. 

The Red Cross is also conducting a CJD “lookback” study under the direction of Marion 
Sullivan at the Red Cross Holland Laboratory. She has studied 1 79 recipients of blood 
transfusions from donors subsequently diagnosed with CJD. These recipients have been 
followed for up to 25 years following transfusion. None of the recipients has died of CJD 
or shown any sign of the illness. 

These data are encouraging. Until there is further convincing evidence of non- 
transmissibihty, however, the Red Cross will continue to quickly withdraw plasma 
derivatives following receipt of post-donation information from a donor or a donor’s 
family about a risk of CJD. 
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Conclusion 

The American Red Cross is committed to providing an adequate supply of blood 
components and plasma derivatives that me^ the hipest standards of safety. Red Cross 
plasma derivatives have proven to be both safe and effective. We have taken steps to 
insure this safety by reducing the number of volunteer recovered plasma donations in 
pools for fractionation, and by eliminating plasma from donors in age brackets most 
likely to affected by CJD. These steps are part of a larger program to improve safety by 
an aggressive quality assurance program, focused research programs and improved donor 
screening and testing. The Red Cross takes the issue of blood safety very seriously. We 
are proud of our record and of our tradition of serving the American people. 

Thank you. 


5 
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Mr. Shays. Mr. Reilly. 

Mr. Reilly. Thank you. My name is Robert Reilly. I’m the execu- 
tive director of the International Plasma Products Industry Asso- 
ciation [IPPIA]. Thank you for the opportunity to testify today. We 
applaud you and the subcommittee for your work and oversight in 
the complex area of maintaining the safety of our Nation’s blood 
supply. We view ourselves as partners in the effort to give the 
highest possible assurance to people who depend upon plasma- 
based therapies that safety is of paramount importance to us. 

Chairman Shays, we heard you at the November 1995 hearing, 
on the subject of protecting the Nation’s blood supply when you 
cited the need for leadership. As providers for plasma-based thera- 
pies, we are, and must continue to be, leaders in that commitment 
to safety. It is a responsibility that we take very seriously. 

I would like to begin by briefly describing the four main areas 
of focus in my testimony: First, the role of pool size as a component 
in the overall layers of safety. Second, the series of public policy 
issues that examine the fragile balance among safety, availability, 
and efficacy. Third, an industry initiative reducing pool size. Fi- 
nally, we want to discuss our continuing commitment to make plas- 
ma-based therapies safer still. 

During testimony before a 1993 hearing of this subcommittee, 
FDA described five traditional layers of safety. Our industry can, 
and does, go beyond those five basic layers and employs additional 
layers. Each of these layers is a defense against both known and 
unknown agents. Together they form a protective safety barrier 
that is far stronger than each of the component parts. Yet all of 
the parts must be strong in order to provide the best assurance of 
safety. 

Let me summarize our industry programs and how they com- 
plement each of the layers of safety. Since its inception in 1991, the 
Quality Plasma Program [QPP] has required that all applicant do- 
nors undergo additional AIDS/high risk education and screening. 
The industry has introduced a series of four voluntary standards, 
the first of which requires that no unit of plasma be accepted for 
further processing unless the donor has successfully passed at least 
two health assessments. Plasma from one-time donors will not be 
accepted under this new standard. All companies and facilities 
maintain registries of donors who have been previously deferred for 
a variety of reasons. 

Beyond this, the American Blood Resources Association devel- 
oped and received an FDA 510(k) authorization to operate the Na- 
tional Donor Deferral Registry. 

In addition to the specific FDA required tests, the industry is in 
the process of adopting Genome Amplification Technology, com- 
monly known as PCR. A substantial improvement in this layer is 
the addition of a 60-day hold of plasma inventory, announced as 
one of the voluntary standards introduced by the IPPIA members. 
This voluntary standard will be fully implemented by year-end. 

Our quality assurance procedures provide a method to constantly 
monitor and further improve the margin of safety of plasma-based 
therapies. For example, QPP has set a standard that measures 
each collection center on an industry-wide basis. 
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Each of our member companies commits a significant investment 
of human and financial resources devoted to this area. In addition 
to the companies — in addition to the viral inactivation/removal pro- 
cedures, the companies have created a consortium for plasma 
science which is providing additional funding for research focused 
on source plasma pathogen inactivation technologies. 

With respect to notification/recall, the industry is developing a 
well-publicized industry Web page with detailed information on 
plasma-based therapies. In addition, IPPIA is developing a formal 
network of user groups designed to directly contact consumers of 
plasma-based therapies. Together these layers form a web of pro- 
tection against both the known and the unknown risks we face now 
and in the future. 

In addition, we must examine the balance between safety, effi- 
cacy, and availability. We must, however, balance those things 
carefully. 

In regard to product availability, we have to consider the effect 
limiting pool size may have on access to plasma-based therapies. 
The accompanying chart illustrates the effect on the supply of plas- 
ma-based therapies of an immediate application of FDA limits on 
donor exposures to 15,000. The chart shows the actual consumption 
for four major therapies for the calendar year 1996. Superimposed 
on each bar is the percent of each product industry would be able 
to produce under this limit. As you can see, the FDA’s suggestion 
would seriously compromise industry’s ability to provide an ade- 
quate supply of these life-saving therapies. The efficacy of the 
therapies, how well they perform, is important 

Mr. Shays. I’m going to interrupt you a second. If I forget to ask 
that question. I’ll need that explained 

Mr. Reilly. Yes, sir. 

Mr. Shays [continuing]. As to why that’s the case. 

Mr. Reilly. The efficacy of the therapies, how well they perform, 
is an important element in our consideration of the impact of pool 
size. That is why the effect of any changes in pool size on the effi- 
cacy and quality characteristics of these therapies must be aggres- 
sively monitored and studied to ensure that plasma-based thera- 
pies remain effective in treating the patients who rely upon them. 

Industry has taken an initiative to reduce the pool size. The in- 
dustry recognizes the role of donor exposure and pool size in bal- 
ancing the needs of product safety, availability, and efficacy. We 
have worked diligently to develop an industry effort to limit the 
number of donors to which patients are exposed. Our IPPIA pro- 
posal recognizes that, from data that we have collected, that donor 
exposures of some therapies can exceed the 100,000 level. We’re 
now confident that we can improve that situation. The IPPIA com- 
panies have committed to developing and implementing enhanced 
manufacturing practices for the major therapies. This will have the 
immediate impact of at least a 40 percent reduction in such levels 
of donor exposure. 

We believe that we can achieve this without creating product 
shortages, without major plant reconstruction or renovation, and 
without a lengthy FDA process that would otherwise delay imple- 
mentation of these — of this initiative. Where, long-term, our mem- 
bers are committed to work with FDA product by product, company 
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by company to further reduce the risks associated by donor expo- 
sure. That may require amendments to product licenses, plant re- 
construction, or plant renovations. The industry will report on the 
continuing improvements being made in this area. 

What we are pursuing beyond our pool size initiative is a com- 
prehensive plan that builds upon the seven layers of safety that I 
have just mentioned. That is our goal, our challenge and commit- 
ment. We will in the future verify the successes of our efforts and — 
through accurate reporting measurements. 

People who depend upon plasma-based therapies for their health 
and their very lives can be reassured the industry is working dili- 
gently that those therapies are safe, available, and effective. 

We commend you, Mr. Chairman, for your leadership in pro- 
voking dialog on this important issue which has resulted in im- 
provements in the Nation’s blood supply. Thank you. 

Mr. Shays. Thank you. 

[The prepared statement of Mr. Reilly follows:] 
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Statement of Robert W. Reilly, Executive Director 
International Plasma Products Industry Association 
July 31, 1997 


Mr, Chairman: 

My name is Robert W. Reilly. I am Executive Director of the International 
Plasma Products Industry Association (IPPIA), the international trade association 
representing the commercial producers of plasma-based therapies. Our 
members include Alpha, Baxter, Bayer, and Centeon and represent nearly 80% 
of all the plasma-based therapies producers in the United States. 


Thank you very much for giving me the opportunity to testify before this 
subcommittee today. 


The subject of this hearing involves issues that are literally of life and death 
importance to the patients our industry serves. We welcome this chance to 
discuss the plasma-based therapies produced by our member companies and 
Industry's efforts to ensure quality and safety for the patients who rely upon 
those therapies. 
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We applaud you and the subcommittee for your work and oversight in the 
complex area of maintaining the safety of our nation's blood supply. We view 
ourselves as partners in the effort to give the highest possible assurance to the 
people who depend upon plasma-based therapies that safety is of paramount 
importance to us. 


Congressman Shays, we heard you at the November 1995 hearing on the 
subject of protecting the nation's' blood supply when you cited the need for 
leadership. As providers of plasma-based therapies we are, and must continue 
to be, leaders in that commitment to safety. It is a responsibility that we take 
very seriously. 


The purpose of my testimony today is to outline how the industry has responded 
to that call by building upon its strong resolve to provide safe and effective 
therapies to the patients who depend upon them. 


I would like to begin by briefly describing the four main areas of focus we believe 
should be included in a comprehensive discussion and review of pool size as it 
relates to the manufacture of plasma-based therapies. 

First we will discuss the role of pool size as a component in the overall 
layers of safety used In the manufacture of plasma-based therapies. 
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Second Is a series of public policy issues that must be considered in 
conjunction with proposals to limit pool size -- issues that cause us to 
examine the fragile balance between safety, availability and efficacy. 

Third is an industry initiative addressing the pool size issue, which I would 
like to outline for the subcommittee. This initiative underscores our 
commitment to work with you and the FDA to reduce risks associated with 
plasma pool size. 

Finally, we want to discuss more broadly the industry's strategic 
objectives and voluntary initiatives that demonstrate the industry's 
continuous commitment to making plasma-based therapies safer still. 


I. SEVEN LAYERS OF SAFETY 

In a 1993 hearing of this subcommittee, the Food and Drug Administration (FDA) 
described five traditional layers of safety for blood products. Certainly we agree 
with the validity of those layers, but our industry can and does go beyond the five 
basic layers of safety. The uniqueness of fractionation allows for these 
additional layers of safety that we believe are fundamental to achieving the level 
of safety our patients expect and need. 

[Reference Chart A] 

Donor Screening 
Donor Deferral 


Donor Testing 
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Inventory Hold 
Quality Assurance & Good Manufacturing 
Viral Inactivation/Removal 
Recall/Notificatjon 

Each of these is a layer of defense against both known and unknown agents. 
They form a protective safety barrier that is stronger than each of the component 
parts. Yet, all of these parts must be strong in order to provide the best 
assurance of safety. Therefore, the industry has actively and methodically 
undertaken a series of voluntary initiatives to address these opportunities for 
defense. 

In 1991, industry initiated a program known as the Quality Plasma Program 
(QPP) certification under the umbrella of the American Blood Resources 
Association (ABRA). QPP has been adopted by nearly 100% of the FDA 
licensed plasma collection facilities and has been updated and improved upon 
several times. More recently the safety of plasma-based therapies has been 
enhanced by a series of four voluntary industry standards adopted by all of the 
members of the IPPIA. 


Each of the expanded layers play an important role in improving the safety of 
plasma-based therapies and can be summarized as follows: 
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[Reference Chart B] 

1. Donor Screening 

Since its inception in 1991 , QPP has required that all applicant donors undergo 
additional AIDS/high risk education and screening. This includes a variety of 
measures ranging from additional educational materials to an assessment of the 
applicant donor's comprehension of these risk factors and the need to self-defer 
from donation. 

Additionally, QPP requires that facilities add screening criteria intended to 
encourage repeat donations by low risk populations in the facility’s local 
community. Repeat donations by a qualified donor population enhances 
confidence in the safety of these donors. 

To further ensure and enhance this point, the first industry voluntary standard 
requires that no units of plasma be accepted for further processing unless the 
donor has successfully passed at least two health history interviews. This 
standard, on top of the previous educational and donor interview procedures, 
provides further improvement to the quality of plasma from donors. Further, it 
provides the ability to retrospectively assess the acceptability of the initial 
donation with subsequent interview results. Finally, this completely eliminates 
the use of plasma from one-time donors, who are widely recognized as being at 
higher risk of infectivity. 
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2. Donor Deferral 

All companies and facilities maintain registries of donors who have been 
previously deferred for a variety of reasons. Beyond this, ABRA has designed, 
developed, and received an FDA 510(k) review and authorization to operate the 
National Donor Deferral Registry (NDDR). The NDDR incorporates modern 
computer technology to allow all commercial plasma collection facilities to share 
donor deferral information on a confidential, inter-company, nationwide basis for 
the purpose of checking applicant donors in advance of their donation. 

The NDDR provides two substantial benefits: first, it excludes from further 
donations any individual who was previously deferred because of positive viral 
marker tests; and second, the NDDR limits unnecessary exposure of collection 
center and laboratory personnel to known positive units of plasma or test 
samples. 

3. Donor Testing 

In addition to the specific FDA required tests, the industry is in the process of 
adopting the Genome Amplification Technology, commonly known as 
Polymerase Chain Reaction (PCR). Studies have shown this technology can 
further reduce the “window period.” Each of the manufacturers is working 
closely with FDA and other affected parties to either approve or implement PCR 
technology as rapidly as possible. 
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The voluntary standard requiring a second donor screening interview also 
requires applicant donors to be subjected to two rounds of testing by both 
existing FDA required test methodologies, and in time, PCR testing. 

4, Inventory Hold 

FDA has always required faciiities to hold all units of plasma until viral marker 
test results are available. The addition of PCR testing will further strengthen the 
efficacy of that holding period. 

Yet, another substantial improvement to this layer is the addition of a 60 day hold 
of plasma inventory announced as a voluntary standard by the IPPIA members. 
This voluntary standard will be implemented by year end [Reference Chart C], 
This standard provides a guaranteed look-back period so that whenever a 
qualified donor seroconverts on a subsequent donation, or new health history 
information is discovered, both the present and previous donations are removed 
from the manufacturing process. 
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5. Quality Assurance & Good Manufacturing 

Our quality assurance procedures provide a method to constantly monitor and 
improve the safety of plasma-based therapies. For example, QPP sets a 
standard to measure each collection center on an industry-wide level. That 
standard has been tightened twice since its inception in 1991, and is currently 
being completely redesigned and enhanced once again. This enhanced 
standard will focus on a measurement of the industry-wide viral marker rate. 


6. Viral Inactivalion/Removal 

IPPIA members are committed to seek out and use the most advanced 
technology available in their viral inactivation and removal processes. Each of 
our member companies commits a significant investment of human and finartcial 
resources to this area. In addition to this individual research and development, 
the companies have created the Consortium for Plasma Science, which is 
providing additional funding for research focused on source plasma pathogen 
inactivation technologies. 


7. Recall/Notification 

In the area of patient notification, the industry is developing better methods to 
efficiently and effectively notify patients with important information about our 
plasma-based therapies. Specifically, industry is developing a well-publicized 
industry web page with detailed information on plasma-based therapies. The 
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page will have hyperlinks to other pages v»ith important industry information. In 
addition, IPPIA is developing a formal network of user groups designed to 
directly contact consumers of our therapies. We are working together with all 
interested parties and have received initial favorable responses to our initiative. 


As you can see through our series of industry initiatives (QPP, NDDR, voluntary 
standards, etc.) industry has proactively developed a comprehensive program 
aimed at each of the seven layers of safety. This comprehensive system 
provides a web of protection against the known and unknown risks that we face 
now and in the future. 


II. BALANCING SAFETY, AVAILABILITY, & EFFICACY 

Just as these additional layers of protection are Integral parts of an overall 
strategy to maintain and improve the safety of plasma-based therapies, each of 
them also is important to a comprehensive discussion of limiting pool size. 
Together these components of safety provide a key element of the public policy 
considerations that are appropriate to think about in the context of limiting pool 
size. 


One way to look at those considerations is as a three-legged platfonn, with the 
legs being safety benefits, product availability, and the efficacy of the product. In 
order to provide a balanced and stable policy platform, the legs must be of 
compatible length and strength. We must balance safety with the importance of 
availability and efficacy. Without it, the platform will not perform to its best 
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potential, and the needs of the patient community, which must be our first 
concern, will not be met. 


The issue of safety is of immense concern to the industry, and our efforts 
emphasize the importance of that leg of the policy platform in achieving balance 
with the concerns of product availability and efficacy. Regrettably, there is no 
simple formula for finding the complex balance point that measures the 
increments of safety gained in availability and efficacy of plasma-based 
therapies. 


In regard to product availability, we have to consider the effect of limiting pool 
size on the ability of the industry to provide sufficient quantities of plasma-based 
therapies. The accompanying chart [Reference Chart D] illustrates the effect on 
the supply of plasma-based therapies of an immediate FDA suggestion to limit 
donor exposure to 1 5,000. Under present conditions, some companies simply 
would not be able to continue to manufacture these therapies. The chart shows 
the actual consumption for the four major therapies for the calendar year 1996. 
Superimposed on each bar is the percent of each product industry would be able 
to produce under this limit. As you can see, the FDA suggestion would seriously 
compromise industry's ability to provide an adequate supply of these life-saving 
therapies. 
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The FDA suggestion would require manufacturers to process plasma in smaller 
starting pools in order to decrease donor exposures to this level. However, 
certain manufacturing equipment such as freeze dryers, require the same 
amount of time in the manufacturing process regardless of the size of the starting 
pool. This equipment limits the number of smaller pools that can be processed 
by the facility, which, therefore, limits the overall output. 


Because of increasing demand for plasma-based therapies, these plants are 
already running at full or near-full capacity. In order for industry to be able to 
manufacture even the equivalent of the 1996 supply of these therapies under 
this limit, drastic changes to the manufacturing process would be required. For 
some equipment, such as ultrafiltration devices, the space for each piece of 
equipment to run a smaller volume does not decrease. In fact, our investigations 
have shown that the physical space, machinery, electricity and water required for 
the production of these therapies increases at near geometric rates as batch size 
is reduced to these levels. 

Existing equipment that might be usable at reduced capacity would also require 
re-validation and re-approval from the FDA for use with these smaller volumes. 
Significant plant reconstruction to provide the needed space and a lengthy FDA 
approval process would require at least three to five years and probably longer. 
Furthermore, the number of people to support each of these activities also 
increases, causing a greater opportunity for Good Manufacturing Practice (GMP) 
errors. 
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The efficacy of the therapies -- how well they perform - is an important element 
in our consideration of the impact of pool size. We will have achieved an 
unsatisfactory "balance" if we provide a safe product in sufficient quantity that 
does not do the job for which it is intended at the level of benefit our patient 
groups need and expect from us. That is why the effect of any changes in pool 
size on the efficacy and quality characteristics of these therapies must be 
aggressively monitored with a constant eye toward ensuring that plasma-based 
therapies are effective in treating the patients who depend upon them. 


III. INDUSTRY INITIATIVE TO REDUCE DONOR EXPOSURE 

The industry recognizes the role of donor exposure and pool size in balancing 
the needs of product availability, safety and efficacy. We have worked diligently 
to develop an intensive industry effort to limit the number of donors to which 
patients are exposed when using plasma-based therapies. Those efforts have 
evolved and intensified over the past year. 


Part of that evolution was the consideration of the basic unit of measure by 
which we define pool size. We believe that the most accurate unit of measure is 
the total number of donors to which a patient is theoretically exposed when using 
a plasma-based therapy. That measurement must also take into account the 
use of additives or stabilizers in the manufacturing process that create exposure 
to additional donors. As a result, all of the numbers we cite are measured by 
total donor exposure. 



160 


IPPIA Statement Reference No. 007630 

Page 14 

We recently provided data to the Food and Drug Administration for all major 
product lines, including Factor VIII, Factor IX, Albumin, and IVIG, which show the 
total donor exposure for these therapies. The numbers vary significantly from 
manufacturer to manufacturer and from product line to product line. That is a 
result of the unique characteristics of each plasma-based therapy and the unique 
manufacturing processes used by each provider of the particular therapy. 


While we remain vigilant to maintain the delicate balance among safety, product 
availability and efficacy of these therapies, the industry has performed sufficient 
research for us to commit ourselves to reducing donor exposure significantly. 
The data we have shows, for example, that donor exposure to some therapies 
can exceed 100,000. We are now confident that situation can be improved. 
Our IPPIA member companies are committed to developing and implementing 
enhanced manufacturing practices for the major therapies (Albumin, 
Immunoglobulins, Factor VIII, and Factor IX). This will have the immediate 
impact of at least a forty percent reduction In such levels of donor exposure. 


We believe we can achieve this without creating product shortages, without 
major plant reconstruction or renovation, and without a lengthy FDA approval 
process that could delay implementation of this initiative. This could be 
accomplished while maintaining compliance with Good Manufacturing Practices. 



IPPIA Statement 
Page 1 5 


Reference No. 007630 


More long term, our members are committed to working with the FDA, product by 
product, company by company, to further reduce the risks associated with donor 
exposure. Some of those additional initiatives may require amendments to 
product licenses, plant construction, or plant renovation. 


We cannot guarantee overnight success in these additional endeavors, but we 
expect to see progress within a year. The industry will welcome an opportunity 
to sit down with the FDA and report to the agency the continued improvements 
we are making in reducing the risks associated with donor exposure. 


IV. INDUSTRY COMMITMENT TO SAFETY 

What we are pursuing - and we believe it is completely consistent with your own 
strong personal interest in this issue, Mr. Chairman - is a comprehensive plan 
that builds upon the seven layers of safety I mentioned at the beginning of my 
testimony. That is our goal, our challenge, and our commitment ~ and we will 
verify the success of our efforts through accurate measurements. 


Mr. Chairman, we did hear you at the prior hearing when you called for the need 
for leadership and challenged the Industry to deal with the issue of plasma pool 
size. We have worked since then to develop an industry initiative and are now 
on the brink of its implementation. 
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The industry is involved in a series of multi-faceted voluntary Initiatives to which 
we now pledge to expand our comprehensive plan to further increase the margin 
of safety for plasma-based therapies. The seven layers of safety are a 
foundation upon which we are building in our on-going commitment to making 
plasma-based therapies safer still. The industry is dedicated to continuous 
improvement so that the people who depend upon plasma-based therapies for 
their health and their very lives will know that those therapies are safe, available, 
and effective. 


We commend you, Mr. Chairman, for your leadership in provoking dialogue on 
this important issue which has resulted in improvements in our nation's blood 
supply. 


Thank you and I will be happy to answer your questions. 
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Referenced Charts 
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Mr. Shays. Just since I had raised it, I’m not aware that anyone 
has suggested limiting the pool size to 15,000. I mean, this will be 
interesting dialog. But it’s not something I’m aware of that is 
being 

Mr. Reilly. The 15,000 number is a result of a recommendation 
from FDA discussed at an earlier blood products advisory com- 
mittee meeting. 

Mr. Shays. OK. That they would limit it to 15,000? 

Mr. Reilly. Yes, sir. 

Mr. Shays. OK. Do I pronounce your name Fournel? 

Mr. Fournel. Fournel. 

Mr. Shays. Thank you. I think I didn’t pronounce properly the 
first time. Mr. Fournel, thank you. 

Mr. Fournel. Mr. Chairman, and members of the subcommittee, 
I would like to thank you on behalf of Bayer Corp., for inviting us 
to return to these hearings. We commend you for the leadership 
you have shown in your continuing efforts to safeguard our Na- 
tion’s blood supply. In 1995, Bayer pledged to work with you and 
the other members of this subcommittee. Today, we reaffirm this 
commitment. 

For the past 20 years, I have conducted research and develop- 
ment of plasma products that are used to manage serious illnesses 
that in many cases respond only to the proteins found in human 
plasma. 

Mr. Chairman, at Bayer, the development and application of new 
technologies to improve safety for patients is at the very core of our 
business. Since my last appearance before this committee, Bayer 
has continued to move forward. I would like to describe four exam- 
ples of these efforts, which, together, have the potential to enhance 
the margin of safety for the patients who use our products. 

First, Bayer is developing genome amplification technology for 
use in detecting viral genomes in individual plasma donations. We 
are filing an IND to use a preliminary chain reaction, or PCR, test 
for the detection of hepatitis C virus in plasma. 

Our initial research shows that PCR will help to reduce the win- 
dow period during which infection may be present, but detectable 
levels of viral antibodies or antigens have yet to appear. We expect 
that full use of PCR testing will reduce potential viral loads, which 
in combination with our validated clearance studies will provide an 
additional safety margin for our products. 

Second, because first-time donors have a higher probability of 
viral infection than repeat donors, Bayer has recently placed spe- 
cial restrictions on plasma collected from them. We destroy all plas- 
ma from such donors if they do not return to make a second dona- 
tion. This means that we will accept plasma only from qualified re- 
peat donors. 

Third, Bayer has established an inventory hold program for all 
plasma units. We will store plasma for a minimum of 60 days be- 
fore use. Should a donor on a repeat visit center to a plasma center 
fail our testing or screening procedures, we will retrieve and de- 
stroy all previously qualified units of plasma from that donor in 
our inventory. This program will reduce the possibility of a window 
case of hepatitis or HIV from contaminated plasma supplies. 
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Fourth, the suhcommittee has expressed concern about potential 
emerging infectious agents, particularly Creutzfeldt- Jakob disease. 
Bayer continues to invest its major scientific efforts to address 
these challenges. Our CJD work specifically centers on develop- 
ment of assays capable of detecting the potential, if any, for trans- 
mission of CJD in plasma products, process clearance studies to 
identify process methods with the greatest ability to remove patho- 
gens that may be present in plasma, and potential transmission 
risk studies to define the clearance requirements, if any, for proc- 
essing steps. 

The subcommittee has also asked Bayer to provide views on reg- 
ulating the size of plasma pools, what I will call donor exposure in 
a final container product. Bayer agrees with the preceding testi- 
mony by the industry association. For most products, Bayer cur- 
rently outperforms this commitment and will continue to strive to 
reduce donor exposure in all of our products. 

As you know, this is a complex issue which I will illustrate with 
an example of a product, Prolastin, for people with a genetic defi- 
ciency associated with emphysema. Successful therapy requires 
weekly injections of Prolastin. Thus the health of these patients de- 
pends not only on this product’s safety, but also on its availability. 

To assure that Prolastin is available to as many patients as pos- 
sible, we now use about 60,000 donor exposures per final container 
product. There are several reasons for this. First, a unit of human 
plasma contains only a small fraction of the protein missing in 
those who use Prolastin. If everyone in this room donated plasma 
today, we could provide only a 1-month supply of this treatment for 
one patient. 

Second, scarce resources require efficient processing. Bayer relies 
on the economies of large-scale pool fractionation to obtain as much 
product as possible. The FDA has suggested a 15,000 donor expo- 
sure limit. Given the constraints of the technology and our current 
license for processing Prolastin, we estimate immediate implemen- 
tation of this limit would cut our product availability in half Fur- 
ther, making this reduction without breaking the product lifeline 
would require custom-built equipment, validation trials, and FDA 
approval of all changes in manufacturing processes. We estimate it 
would require several years to accomplish these changes. Mean- 
while, we expect that our current efforts to improve yields from 
plasma, if successful, will achieve similar reductions in donor expo- 
sure without limiting supply. 

To fully demonstrate the science and vigilance behind our plasma 
products, I would like to invite the subcommittee members and 
staff to tour Bayer’s facilities and fractionation plant near Raleigh, 
NC. 

We believe, Mr. Chairman, that a rational approach toward im- 
proving product safety, which integrates both effective material 
management to reduce donor exposure and measures like those I’ve 
outlined today, affords the best opportunity to achieve our common 
goal of reducing safety risk to the patients who depend upon these 
life-saving therapies. 

Thank you. 

Mr. Shays. Thank you very much. 

[The prepared statement of Mr. Fournel follows:] 
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Full Statement of Michael Fourael 
Bayer Corporation to the 
Subcommittee on Human Resources 
July 31, 1997 

INTRODUCTION 

Mr. Chairman and members of the Subcommittee, 1 would like to thank you on behalf of 
Bayer Corporation for inviting us to return to these hearings and address you again. We 
commend you for the leadership you have shown in your continuing efforts to safeguard 
our nation's blood supply and the resulting plasma products. 

We share your mission and recognize that this process works in the public interest. All of 
us are potential beneficiaries of the life saving therapies that are the subject of this 
congressional panel's inquiry. In 1995, Bayer made a commitment to work with you and 
the other members of this Subcommittee. Today, we reaffirm this commitment. 

OVERVIEW OF BAYER 

My name is Michael Foumel. I am Vice President of Research and Technology for 
Biological Products in the Pharmaceutical Division of Bayer Corporation, where I have 
conducted research and development efforts on plasma products for more than 20 years. 
During this time, I have been responsible for the pre-clinical development of a series of 
Bayer products derived fi'om plasma fractionation and biotechnology. 

I will begin by describing briefly my company and its role in this field. Bayer is a 
research-based company with major businesses in life science, chemical and imaging 
technologies. Plasma and biotechnology derived products comprise Bayer's biologicals 
business. These include Gamimmune N® for treatment of immunocompromised 
patients, Prolastin® for treatment of alpha, deficiency or genetic emphysema, and 
Kogenate® for the treatment of hemophilia A. This business is part of Bayer 
Pharmaceuticals, a division of Bayer Corporation. Bayer Corporation, with headquarters 
in Pittsburgh, is a wholly owned subsidiary of Bayer AG, based in Leverkusen, Germany. 

Ever since Bayer developed Aspirin a century ago, our commitment to research has been 
a part of our identity as a pharmaceutical company. We also are guided in our work by 
our focus on products that contribute to the well-being of the peoples in our society: 
curing and preventing disease and enhancing the quality of life. Equally important, 
however, has been our ongoing commitment to ensuring the quality of our products: for 
our biologicals business, this includes developing and applying new technologies and 
methods which are intended to continually improve the safety of plasma products. 
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FOUR AREAS OF PROGRESS SINCE 1995 HEARINGS 


Since our appearance l^fore this subcommittee in 1995 Bayer has undertaken irmny 
initi^ives intended to meet ow common goals of improvsl donor and padcnt safety, 
some of vMch were begun l»fore that ai^tem'ance. Today, I would like lo outline four 
specific examples of new initiatives we have unplemented since my last a{^arance and 
detail the impact of these incremental improvements on the overall product quality and 
safety of Bayer’s biological and biotechnology f^oducts. 

1 . First Time (“Applicant”) Donors 

It has been recognized that first time or applicant donors have a higher probability of 
presenting with a viral infection than repeat donors; for example, individuals may present 
for plasm^heresis solely to obtain a free test result to ascertain their health status. In 
1995, this Subcommittee heard testimony that the majority of plasma donations that test 
positive for HIV or Hepatitis B or C (using currently approved surrogate tests) come from 
first time donors. In recognition of this phenomenon, Bayer recently placed special 
restrictions on plasma collected from first time donors (individuals who wish to become 
donors and have not ^ptied durii^ the previous six mondis). Even if the firat time donor 
meets all h^th standards and the pla^a collect^ passes all teste, we now require a 
repeat donation frem die indmdtial and only upon successfid pas^ge of rep^t healdi 
check and plasma testing will this individual’s plasma be used for the manufecture of our 
fModucts, As a precaution, we destroy all pla^a from first time donors who do not 
return to n^e a second donation within the six month time-frame. 

While this program will result in a significant loss of plasma (which was previously 
collected for use in our processes) with the associated costs, the anticipated incremental 
improvement in safety iiwrants this change for the benefit of the recipients of our 
products. 

2. Inventory Hold 

The current state of the art for identifying viral Infecti v ity in plasma is the use of FDA 
approved tests which measure eitlter a protein fragment of the specific virus (HBsAg or 
HIV-1 antigen) or the host’s response to a viral infecticai (anti-HCV or anti-HIV 
antilKidy, elev^d liver enzymes). While quite reliable as Indicators of infection, the% 
tests are surrogates for the deteefron of actual virus. In most ca^s, they become 
some time aifor an active infection occura. Since infectivity of plasma due to viremia can 
occur prior to dcvelojnnent of a positive surrogate test, a “window” of infectivity can 
exist in plasma collected sequentially from a donor who develops such an infection. Dus 
^Window” period varies with different viruses but in general can be as long as 50 days. 
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In response to this reality, Bayer has instituted inventory controls which results in the 
holding of plasma donations for at least 60 days before release to pooling and subsequent 
fractionation into our products. Should a donor, during a repeat visit to a plasma center, 
show evidence of infection using the current FDA approved tests (or present or report 
other unacceptable characteristics), we will retrieve and destroy all units of plasma in our 
inventory from this donor. This innovative program has the potential to reduce the risk of 
manufacturing products from donors in a seroconversion window for Hepatitis or HIV 
and delivers yet another integrated layer of safeguards to our overall product quality and 
safety profile. While there are considerable financial costs and overall reduced product 
availability as a result of this initiative, we believe increasing inventory hold greatly 
contributes to a reliably safe and consistent plasma supply. 

3. PCR Testing 

While present methods for the detection of viral infection have significantly reduced the 
occurrence of infectivity in blood and plasma products, shortcomings of existing tests 
such as those mentioned above fuel the drive for new and better methods. Additioially, 
new detection technologies are emerging that will form the platform for the next 
generation of donor screening tests. Gene amplification methods such as the polymerase 
chain reaction (PCR) offer the promise of high specificity, sensitivity and early detection 
of infectivity in plasma, effectively narrowing the viremic window period. Bayer is 
committed to the introduction of such testing as soon as possible. 

The PCR test uses gene amplification technology to detect the presence of nucleic acid 
from individual infectious agents. Bayer's investigations into PCR are focusing on the 
ability of this advanced screening technology to identify individual positive units that 
could potentially enter the plasma pool. We anticipate these investigations with PCR may 
help to reduce the “window” period during which infection may be present but detectable 
levels of viral antigens or antibodies have yet to appear. We hope that full use of PCR 
testing may reduce viral loads to less than 1000 genome copies per milliliter (that is, the 
detection limit of the test); in the case of HCV, combined with our validated process viral 
clearance capabilities, we then would predict a multi-million fold safety margin from 
Hepatitis C infection in products produced from HCV PCR negative plasma donors. 

To expedite implementation of this testing, Bayer has made substantial resource and 
capital investments including the construction and staffing of a state-of-the-art testing 
facility in Raleigh, North Carolina. We are filing an IND for utilization of this 
technology to test for HCV on individual plasma samples and hope for full 
implementation on all of our plasma collected by year end, and implementation of testing 
for HIV in 1998. Bayer’s ultimate goal is to continuously expand the portfolio of 
pathogens detected by PCR technology to include all currently tested pathogens. 
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4. CJD Research 

The Subcommittee has expressed concern atmiit potential emerging infectious agents, 
exemplified by Creutzfeldt- Jakob Disease. Unlike conventional pathogens, such as 
viruses, there are many unanswered questions in the science and technology for studying 
CJD or other transmissible spongiform encephalopathies (TSE). The agent(s) responsible 
for the transmission of TSE diseases have not been completely identified, nor are well- 
characterized reagents available to conduct assays for the protein marker of the disease, 
Pi.pRES f^^orgover, no in vitro assays are available (current animal assays require nearly a 
year to generate results), nor are there any early detection markers available for 
identification of TSE diseases in asymptomatic individuals. 

In response to this status, Bayer has initiated a major scientific effort to address this 
challenge. This work centers on three elements: 

1 . Improved Assay Development. Our goal is to find assays capable of detecting the 
potential for transmission of CJD, as well as the causal agent involved in TSE 
diseases. Current prion assays depend on detection of pathology developed in the 
brains of inoculated animals. As such, each assay can take over nine months to 
generate results. Development of new or improved in vitro assays for protease- 
resistant prion protein (PrP'^^) will permit identification and quantification of this 
protein in samples. The goal is to find a potential surrogate for infectivity assays, as 
well as an early marker of TSE diseases in asymptomatic individuals. Successful 
assay development could represent a significant contribution to the scientific field. 

2. Process Clearance Studies. The goal is to identify process methods with the greatest 
potential to remove pathogens that may be present in plasma. In these experiments, 
researchers intentionally contaminate in-process material in an experimental setting 
and subject it to various processing steps, then test the post-processing material for 
the presence of the contaminant. These studies will use rodent brain homogenate 
contaminated with scrapie as a model of CJD. They will employ inoculation of 
animals with the in-process material before and after the processing step to permit 
quantification of the step’s ability to reduce or eliminate the contamination from the 
final product. 

3. Potential Transmission Risk. Uncertainty exists regarding whether blood or plasma 
products may be vectors for transmission of TSE diseases. Although 
epidemiological evidence to date does not suggest transmission has occurred 

(L. Schonberger, 1997), some animal studies have suggested this possibility. Efforts 
to supplement the scientific understanding of the potential that blood and plasma 
products have for transmission of TSE diseases demands carefully designed and 
controlled studies. Bayer is conducting and collaboratively supporting ongoing study 
of this question. By analogy with viral infectivity, quantifying maximum possible 
levels of contamination in blood or plasma pools (should it exist) will define the 
clearance requirements for processing steps. These studies will employ both 
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infectivity and m vitro assay methodologies (as they become available through the 
above research efforts) and are hoped to provide a better understanding of the risks 
and safety of plasma products from transmission of TSE diseases. 

While completion of this research represents a long-term but high priority commitment to 
the scientific smdy of CJD, the company expects interim results from the initial clearance 
and transmission studies before the end of 1997 and plans to review them at the 
NIH/FDA workshop in September of this year. These findings will not only guide the 
direction and scope of subsequent activities, but also may lead to a greater scientific 
understanding of TSE. Our immediate research goal is to determine: 

0 whether blood or plasma products are vectors for transmission of these types of 
diseases 

0 if reliable quantitative analytical procedures can be developed; and 

0 how treatment processes could remove any infectivity that may evade the company's 
pre-process screening systems. 

Bayer is making a significant and increasing commitment to this research. We will share 
our findings with the scientific community at large in the hope of both advancing our 
common knowledge of TSE disease and whether plasma products pose any risks for its 
transmission. 


A COMMENT ON PLASMA POOL REGULATIONS 

Mr. Chairman, the Subcommittee has asked Bayer to provide views on regulating the size 
of plasma pools, or what I will call donor exposure in a final container of product (that is, 
how many individual donois contribute to the batch which results in a final lot of 
product). While it is debatable to what degree reducing donor exposure contributes to the 
ultimate safety of plasma products and whether the costs associated with severe 
restrictions in donor exposure are justified relative to the benefit obtained (especially in 
light of other measures which can contribute far more towards product safety), Bayer 
agrees and supports the commitment expressed by the industry association to reduce 
donor exposure. Indeed, for most products Bayer’s current practice is significantly lower 
than this minimum commitment. 

We share the spirit of those seeking to reduce donor exposure where safe and practicable. 
We will continue to strive to reduce exposure in all of our products. However, reducing 
donor exposure to help the patients who depend on plasma products is a highly complex 
question. I will illustrate this point with the example of a product Bayer makes for people 
with a disorder known as alphaj antitrypsin deficiency, or A| AD, although this example 
is applicable to a number of protein products. 
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Alpha] antitrypsin (AAT) is a protein produced in the liver that protects the lungs from 
excessive action of a natural enzyme called neutrophil elastase. A lack of adequate AAT 
is associated with pulmonary destruction and severe emphysema in adults. The FDA 
approved Prolastin® (the Bayer tradename for AAT) as a replacement therapy for this 
hereditary disease in 1987, developed with the support of the Orphan Drug Act. 

Patients undergoing this therapy must receive Prolastin® intravenously on a regular 
(weekly) basis throughout their lives in order to maintain normal circulating levels of this 
protein. Thus the health of Aj AD patients depends not only on this product's safety but 
also on its availability. Access to Prolastin® has been a problem: at present, Bayer (the 
sole producer) caimot meet the needs of all A, AD patients. To assure that Prolastin® is 
available to as many patients as possible, we now require about 60,000 donor exposures 
per final lot of product. There are several reasons for this: 

First, a unit of human plasma contains only a small fraction of AAT. An average 
plasmapheresis donation, three-fourths of a liter of plasma, provides about one- 
fourth of a vial of AAT. Each patient requires about four vials per week. 

Assuming there are about 75 people in this hearing room, if we all donated plasma 
today, we could provide only a one month supply of this treatment for one patient. 

Second, scarce resources dictate efficient processing. Bayer relies on economies 
of scale gained through large pool fractionation to efficiently obtain as much 
product from source plasma as possible. In the manufacture of plasma products, 
the combination of specific intermediate fractions from different pools of plasma 
is necessary to achieve a sufficient quantity to enable efficient, cost effective 
processing. This is important for products like Prolastin® which are only present 
in very small quantities in plasma. 

Currently, the freeze-drying equipment used in the final processing of Prolastin® limits 
our ability to reduce donor exposure: filling the capacity of these units (which normally 
run 24 hours a day, 7 days a week) permits the maximum amount of product to be made, 
but can result in a batch size of up to 60,000 donor exposures per final container lot. We 
could reduce the batch size by only partially filling the freeze-dryer; however, this would 
directly translate to reduced product availability since we have no idle freeze-dryer 
capacity at this time. We estimate that by immediately imposing a 1 5,000 donor exposure 
limit, we would reduce our ability to provide this life-giving drug by as much as 50%, as 
well as impacting supply of other products which utilize the same freeze dryers (e.g., 
AHF). 
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With additional freeze-dryers, we can reduce donor exposure to about 15,000 donors per 
lot without cutting the product lifeline to A]AD patients. However, plasma fractionation 
requires custom-built equipment, as well as validation and FDA approval of all changes 
in manufacturing procedures, a process our past experience predicts could take several 
years to accomplish. Meanwhile, we are working aggressively to improve our 
manufacturing processes so that more product can be obtained from a unit of plasma. 
Investing in improved processing technologies that result in improved yields has the same 
end result as adding redundant equipment. By increasing the amount of final product 
made from a unit of plasma we effectively limit the donor exposure per product lot under 
the scenario described above. 

From this example we wish to illustrate how reducing donor exposure needs to be 
considered in light of life-saving product availability, time and resources required to 
attain significant reductions and alternatives which have the potential of achieving similar 
ends. As one considers even more substantial reductions in donor exposure (for example, 
to 5,000 donors per lot) this equation becomes all the more complex. Multiple processing 
steps would be impacted, requiring in many cases construction of new facilities and the 
development of new technologies to accommodate the changes in scale and efficiency. It 
should be clear from the above example that this would be an expensive, complex and 
substantial undertaking for many products with time lines that stretch well into the 21*’ 
century. 

We believe that a rational approach towards improving plasma product safety which 
integrates both effective material management to reduce donor exposure and the 
introduction of new process technologies affords the most reasonable opportunity to 
achieve our common goal of reducing safety risks to the patients who depend upon these 
life-saving therapies. 

A COMMENT ON PRODUCT RECALL EFFICIENCY 

Mr. Chairman, the Subcommittee has asked us to provide views on product recall 
efficiency. Bayer has contributed to and supports the proposal presented by industry 
representatives at the March 13,1 997 Blood Products Advisory Committee meeting. We 
believe that the industry’s proposal to establish a well-publicized Internet web-page for 
communication of these matters is a quickly achievable first step and support its 
development. While endorsing this proposal for its practical approach in using existing 
systems to accomplish a responsible notification to patients, we also wish to remain in 
active dialogue with patient organizations, physicians, the FDA and the Subcommittee on 
this matter. 
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By example, in the years 1996-7, Bayer has had 9 withdrawals or recalls of plasma 
products; of these, 7 have been due to the post-manufacture discovery that one or more 
donors were identified as being at risk for infection with CJD. As a leading supplier of 
plasma-based products, Bayer recognizes there will always be some risk that a pathogen 
may evade even the most rigorous supply screening system. Bayer must be alert and 
respond quickly to issues of plasma safety, based on the unique circumstances of each 
situation. 


A COMMENT ON SALINE DILUTION OF PLASMA SAMPLES 

Mr. Chairmmi, your staff asked for comments on preventing testing errors caused by 
saline dilution of plasma samples. Bayer obtains plasma through a network of more than 
130 plasma collection centers in the United States. Some plasma centers are owned and 
operated by Bayer, others are contract centers. Each center is licensed and inspected by 
the US Food and Drug Administration, and also regulated by state authorities. In 1989, 
Bayer converted all of its centers to Haemonetics PCS autopheresis machines and a no- 
saline protocol. Saline is used only when a donor requires it, which occurs very 
infrequently. Recently, two Bayer centers converted to redesigned Baxter Autopheresis- 
C (version 2.9a) devices, equipment that makes it nearly impossible to dilute a sample 
with saline. This newer version of Baxter equipment is also used at five of Bayer's 
contract plasma centers. The remaining contract centers use Haemonetics PCS devices. 
Thus, Bayer is using equipment designed to prevent saline dilution throughout its plasma 
collection operations. 

A COMMENT ON THE CALIFORNIA DEPARTMENT OF HEALTH SERVICES 
REPORT ON HIV ANTIBODY PREVALENCE RATES 

Mr. Chairman, your staff asked us to comment on the report issued in December of 1996 
from the California Department of Health Services which reported on the incidence of 
positive HIV antibody tests from donations of blood or plasma at either blood banks or 
plasmapheresis centers. 

This is a very complex matter since the precise definitions, statistical methodology and 
reporting requirements are essential to understand to assure comparisons are accurate: for 
example, are self-exclusion criteria considered before or after the donor is included in the 
study? Are repeat donors only considered, particularly in light of the industry-wide 
initiative to implement an “applicant donor” program? Are the statistical samples 
accurately matched for variables (geography and socio-economics characteristics, etc.) 
that can influence endemic viral infection rates? 

We believe a fair and scientifically sound discussion of viral marker rates is required to 
interpret the significance of this or any such comparative study and would prefer to defer 
conunent until after this has occurred. 



178 


CONCLUSION 

Bayer takes to heart its commitment to be a good corporate citizen. 1 reiterate the pride 
Bayer takes in its commitment to research excellence, its conscientious approach to 
producing quality products, and the openness it takes in addressing the challenges as a 
supplier of life-saving and life-enhancing biological products. As you have seen in this 
testimony, since the last time I have addressed this subcommittee, Bayer has undertaken 
numerous initiatives to potentially improve the safety of our plasma products, and has 
numerous activities afoot. 

We believe there are four important areas in which we can, and do, contribute to safety 
and continued improvements in patient care: 

First, screening of plasma donors, inventory hold and testing of plasma prior to 
manufacturing. 

Second, continuing improvements in manufacturing processes and viral 
inactivation and clearance technologies. 

Third, swift and responsible action in the event a potential pathogen is discovered. 

Fourth, research and development into new treatments. 

In consideration of seeking the most results-oriented means to improve plasma product 
safety measures, Bayer would encourage that a comprehensive orientation be taken in 
addressing individual approaches affecting safety outcomes. As stated previously, Bayer 
is committed to reducing donor exposure, but only as part of a more thorough approach to 
addressing safety improvement. That approach should include not only effective 
materials management, but also donor selection initiatives, inventory hold measures, PCR 
and other infectivity measures, as well as rigorous research programs into new areas of 
concern, such as CJD. We hope that this approach and understanding will be shared by 
this committee, the FDA, patient groups and all who are concerned with the well-being of 
the patients whose lives depend upon plasma products. 

To see first hand how Bayer is applying a balance of measures in the service of plasma 
safety, I invite the Subcommittee members and staff to tour Bayer's fractionation facility 
near Raleigh, North Carolina. 

Thank you again for the opportunity to speak today. I would be pleased to respond to any 
questions you or the committee may have. 
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Mr. Shays. Dr. Gomperts. Am I saying your name correctly? 

Mr. Gomperts. Yes, you have. 

Mr. Shays. Thank you, sir. 

Doctor. 

Dr. Gomperts. Mr. Chairman, members of the committee. I’m 
Dr. Edward Gomperts. I am the medical director of the Hyland Di- 
vision of Baxter Healthcare Corp. In addition. I’m on staff in the 
Division of Hematology Oncology at the Children’s Hospital of Los 
Angeles. 

Baxter firmly believes that the task of ensuring that our patients 
have access to the highest quality therapies requires that the en- 
tire system of producing these therapies be subject to continuous 
improvement and critical examination. No one aspect of the process 
alone can ensure safety. That is why Baxter supports research and 
development focused on new processes for viral inactivation, and 
replacing donated proteins with synthesized proteins, and on devel- 
oping cures for inherited conditions. 

In particular, through our Aegis project, Baxter has recruited a 
panel of world-class scientists to work with our staff to scout out 
emerging pathogens and devise strategies to prevent introduction 
of such pathogens into our products. 

In today’s discussion, I would like to focus my comments on three 
areas: safety, pool size, and Creutzfeldt- Jakob disease. Let me 
begin by saying that plasma derived therapeutics are safe. How- 
ever, speaking as a physician, the reality is no useful medicine is 
without risk. 

We at Baxter focus on patient welfare and strive to achieve max- 
imum safety and efficacy for our products. We have a comprehen- 
sive safety and quality assurance program, which is detailed in my 
written testimony. We try, we learn, but, at times, we make mis- 
takes. When we err, our staff, FDA, our competitors and this com- 
mittee and outside critics keep our attention on the target of pa- 
tient welfare. 

Before changing our well-established processes, however, we 
must guard against making choices for the wrong reasons. Science, 
reason, and patient welfare should dictate what we do, not political 
pressure, not media scrutiny, not a desire for profit. 

Baxter has been asked to re-examine its production processes 
and determine whether the number of donors per pool has a rela- 
tionship to safety. This is a very complex issue. Baxter agrees to 
take steps as outlined in my written testimony to decrease the total 
number of donors who contribute to the finished product. We be- 
lieve, however, that pool size reduction is not a panacea. Moreover, 
there is a compelling need for these therapies. 

Currently, our facilities are operating 7 days a week, 24 hours 
per day, and there is still unmet demand for certain products. Even 
under the most favorable conditions, additional manufacturing fa- 
cilities take upwards of 3 to 5 years before they are permitted to 
make a meaningful contribution to overall supply. 

An international crisis resulting in conflict or a major disaster 
could result in demand exceeding the current supply. Therefore, we 
want to caution against ill-advised decisions on manufacturing 
techniques which could skew product supply and alter safety and 
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efficacy needed by one group of patients to the detriment of another 
set. 

In reducing pool size, we anticipate working closely with the 
FDA to develop and implement a strategy that would allow us to 
appropriately implement practical pool size limitations which will 
not undermine the important objective of ensuring access to an 
adequate supply of plasma-based therapies. 

Now, let me turn to the issue of CJD. Extensive worldwide anal- 
ysis of the transmission of sporadic CJD and its variant continues 
to point toward food contamination, and the ingestion of contami- 
nated material is the key medium of transmission for a yet-to-be- 
identified infectious agent. In contrast, epidemiologic studies, ongo- 
ing and completed, have not today identified a blood mediated 
transmission mechanism. Unfortunately, I fear that the theoretical 
risk of blood transmission is receiving more attention in this coun- 
try than the documented potential for food contamination. 

An understanding of the potential risk of blood transmission will 
require completed, analyzed, peer-reviewed data for multiple care- 
fully conducted and appropriately controlled animal studies. 
Through our Aegis project, my own company is advanced in the de- 
sign of a research study to be carried out on primates as well as 
mice. Yet, in these studies, time is a serious problem. From devel- 
opment of a scientifically valid research plan to final results takes 
years. 

In summary, I would like to affirm that Baxter utilizes the best 
scientific research and newest technologies to develop and improve 
our therapies and products for saving and enhancing patients’ lives 
worldwide. We follow a policy of critical examination of our proc- 
esses and continuous improvement. We remain committed to an 
open dialog with patients, treaters, the FDA, and Congress on our 
responses to scientific and medical changes. Thank you. 

Mr. Shays. Thank you. Dr. Gomperts. I appreciate both your tes- 
timony and the previous testimony being within the 5-minute limit. 
Thank you very much. It’s very helpful testimony. 

[The prepared statement of Dr. Gomperts follows:] 
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Summary 

Good Moniing. My name is Dr. Edward Gomperts. I am the Medical Director 
and Vice President of Medical Ai&iis and Clinical Development of the Hyland 
Division of Baxter Healthcare Corporation. In addition, I am on staff in the 
Division of Hematology Oncology of the Children's Hospital of Los Angeles. 

In my testimony today, I want to leave you with four overall points: 

o Baxter is committed to producing adequate supplies of the safest, highest 
quality plasma therapies in the world. Our therapies include coagulation 
concentrates used to treat bleeding episodes suffered by individuals with 
hemophilia; intravenous gamma globulin needed by persons, such as 
cancer patients with inunune deficiency; and albumin which is 
administered to bum and trauma victims in hospitals all across the 
country. 

o We carry out an extensive program of safety and quality management in 

all aspects of plasma gathering, processing, manufacturing, and post- 
marketing surveillance to ensure that our products meet our high standards 
of quality and excellence. 

o While we believe that this program already assures quality, we are now 
instituting a series of steps that will further limit possible risks associated 
with large pools of plasma, and we will do so in a way that does not 
dramatically reduce the supply of life-saving products. 

o Finally, we wish to add a caution; Restricting pool size is not a panacea. 
Limiting the number of donors may have untoward effects that we cannot 
now identify. In addition, restrictions in one phase of the complex process 
of developing plasma-based therapies might have harmful, though 
unintended, consequences in other areas. 

Our goal, Mr. Chairman, is to protect consumers and to provide them with quality 
products in which they can have total confidence. Baxter’s current products meet 
that standard. But we are also committed to doing whatever we can to advance 
the frontiers of quality in all aspects of our research, product development, 
manufacturing, and operations. 
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Background 

Before providing the details of those views, let me introduce our company. 

Baxter Healthcare Corporation is the principal domestic subsidiary of Baxter 
International Inc. Through its subsidiaries, Baxter is the leading manufacturer and 
marketer of health care services and products ~ including those derived fiom 
human plasma - benefiting individtrals in nearly 100 countries worldwide. It 
focuses its research and development programs on biotechnology, cardiovascular 
medicine, renal therapy, and transfusion medicine. 

Recently, Iimnuno International became part of the Baxter femily of companies, 
and the combination of the two organizations will continue the long record of 
scientific and medical leadership that each has compiled. 

I am pleased to have the opportunity to provide the Subcommittee with an update 
of the progress that our industry generally — and our newly combined companies 
specifically — have made in providing patients in this country and around the 
world witih mi adequate supply of technologically iimovative, effective, and 
therapeutic proteins. 

Baxter Focuses on System-Wide Quality 

Let me begin by saying that plasma derived therapeutics are safe. However, 
speaking as a physician, the reality is that no useful medicine is without risk. The 
only way to guarantee 1 00 percent safety of blood or its components is not to use 
them. 

We at Baxter strive to achieve maximum safety and efficacy for our products, and 
we focus on patient welfare. We try, we learn, but at times we make mistakes. 

The FDA, our competitors, this Sul^mmittee, and outside critics help keep our 
eyes on the target of patient welfare. Before changing well-established processes, 
however, we must guard against making choices for the wrong reasons. Science, 
reason, and patient welfare should dictate wiiat we do, not political pressure, not 
media scrutiny, and not a desire for profit 

Baxter firmly believes that ensuring patient access to the highest quality plasma 
protein therapies requires that the entire system of producing these therapies be 
subject to continuous improvement as well as to careful and constant 
examination. We believe this will let us be absolutely certain we are doing the 
most that human knowledge allows to ensure both safety and quality. 


2 
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For that reason, Baxter carries out a comprehensive quality and safety initiative 
(which i will highlight later in my testimony) in all phases of plasma gathering 
and product development - including selection of the donor, processing of the 
plasma, inactivation of enveloped viruses, and post-marketing surveillance of the 
therapies we produce. 

In real-world terms, that means our products are safe - as safe as any medicine 
can be - and that consumers can use them with confidence. 

But we are also committed to finding even better answers for the future. For that 
reason, our quality program also includes development of entirely new 
technologies. Baxter is currently participating in research and development of 
technologies designed to provide further steps to inactivate viruses even before 
plasma is pooled, replace donated proteins with synthesized proteins, and provide 
genetic solutions to inherited conditions. 

All of diese efforts, together, reflect our view that true quality emerges not from a 
single factor, but from a comprehensive program that focuses on improvements in 
all areas. We believe this is a key point to keep in mind as the Subcommittee 
considers the question of pool size and its relationship to quality and safety. 

Baxter Takes Steps to Reduce Donor Pools 

On that issue, Mr. Chairman, let me say that we understand the concerns 
expressed by this Subcommittee and by the FDA about the size of plasma pools 
used to develop plasma derivative therapies. We take these concerns very 
seriously and appreciate the opportunity to discuss them with you today. 

Baxter has re-examined its production processes and continues to debate whether 
the number of donors per pool has a significant relationsbip to safety. Frankly, 
we see no evidence to indicate that there is a safety issue linked to pool size, but 
we have no clear answer. Nevertheless, as a result of inquiries from the 
Subcormnittee and the FDA and because the optimal number of donors in a pool 
remains an open question, we are taking a number of steps to reduce the size of 
the donor pools we use. 

These are steps that can be implemented in short order, without lengthy review by 
FDA or massive redesign of our manufacturing process and fecilities. Just as 
importantly, these are steps that will also allow die production of an adequate 
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supply of the full range of therapeutics without threatening their potency or 

stability. 

The steps we will implement include the following: 

o Baxter will no longer re-pool — or combine — small quantities of plasma 
material from different production runs. We have done this in the past to 
conserve and ensure maximum utilization of these life-saving therapeutic 
proteins. 

o We will substantiallyreduce repooling of small quantities of plasma 

material from various production runs that had been rejected because of 
problems with their packaging. Note that these materials were not rejected 
because of concerns over safety, but because of such things as misaligned 
labels. Nevertheless, this change is useful in that it will allow us to 
maintain the identity of the plasma pool and track donors more easily, 

o We will revamp our production procedures to draw the active protein for a 
specific therapy and the albumin we use to stabilize that protein from the 
veiy same plasma pool. Our target is to do this in at least 85 percent of the 
production. This will, in effect, reduce the number of donors in the pool 
for these products. 

o We will adjust our inventory and process control procedures to set an 
upper limit on pool size — as measured by the number of individuals 
donating units to the pool. This will be done on a per-product basis and 
will maintain the identity of the pool through all stages of production. 

(This step is consistent with the proposed industry standard set forth by the 
International Plasma Products Industry Association.) We will ensure that 
no final product exceeds the donor exposure cap and many final products 
will fall significantly below. 

This initial target will result in an immediate reduction in potential donor 
pool size on the order of 40 percent for some products. The remainder of 
our products already fall at or below those levels. In addition, we will 
periodically evaluate and reduce these levels as manufreturing technology, 
clinical safety data, and regulatory considerations permit. 
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Cautions About Inappropriate Redactions in Pool Size 

After having sununarized these actions, Mr. Chairman, I believe it is also 
important to add a couple of caveats with regard to limiting pool size. 

First, we must be cautious about making radical changes. Our current 
manufacturing process was designed, validated, and licensed only after FDA 
reviewed our technical, scientific, and clinical data to be certain that the resulting 
therapies would be safe and effective. We were not permitted to distribute 
therapies from these facilities until we were able to generate data that convinced 
FDA that the resulting products met the standards of our license. 

We do not now have the data on how radical changes in processing procedures 
might affect the safety or efficacy. Major changes in the process -- without FDA 
review and approval and without the supporting clinical data -- are not permitted, 
nor should they be. Because we are dealing in rare and fragile protein molecules - 
- which under certain circumstances can be rendered harmful to the patient -- we 
must avoid introducing unresearched and untested processing techniques. 

Another caution to keep in mind as Congress contemplates limits on pool size is 
that there is a compelling human need for these therapies. Currently, Baxter 
facilities are operating seven days a week, 24 hours per day, and there is still 
unmet demand for some of our products. An international conflict that results in 
substantial loss of life or a major disaster could exhaust the current supply. Even 
under the most favorable conditions, building and licensing additional 
manufacturing facilities take upwards of three to five years before such facilities 
are capable of making, and are licensed to make, a meaningful contribution to file 
supply. 

The point I am making is this: We must be certain that any efforts to limit poo! 
size do not, inadvertently, increase danger for patients because they yield too little 
material to manufacture these life-saving therapies. Not do we want decisions on 
manufricturing techniques to skew the product supply, safety, or efficacy needed 
by one group of patients to the detriment of another group. For these reasons, we 
look forward to working with the FDA to develop and implement a strategy that 
will allow us to continue to maintain practical pool size limits that will not 
undermine the equally important goals of ensuring access to an adequate supply of 
such therapies. 
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In this same context, Mr. Chairman, I believe a word must be said about the 
complexity of the process used to develop blood-based therapies and how that 
complexity factors into the questions of pool size and possible limits on pool size. 
In addressing this point, I would like to provide just a bit of background about 
how the process of developing these therapies works. 

As you may know, the basic materials used to develop these therapies are found in 
blood — more specifically, in blood plasma. Once blood has been collected and 
the plasma has been separated, step-by-step we add progressively increasing 
eoncentrations of alcohol to the plasma to separate out the individual proteins — or 
fractions — of the plasma, such as albumin, gamma globulin, and clotting factor 
concentrates. This process is known as fractionation. We then use these proteins 
in producing our therapeutics. 

Fractionation is a delicate and complex process. Proteins are separated in a 
specific sequence by varying such factors as temperature, acidity, speed of the 
centrifuge, and so on. 

This is generally how the process works. The plasma material is mixed in a tank 
and is then processed through the centrifuges at a specific temperature, alcohol 
concentration, speed, and pH so that a specific protein can be collected. The 
remaining material is then reprocessed by adjusting the characteristics of the 
solution and centrifuged again to separate out a different protein. As minute 
changes of this type are made, each of the targeted plasma protein fractions is 
collected for final processing to constitute the licensed therapeutic. 

The challenge for the fractionators - those who perform this process - is to 
separate the therapeutic proteins from the rest of the material, without altering the 
protein's beneficial properties, while concentrating them so that they can be 
administered to patients. But this is no easy task. These proteins are fragile and 
are often similar in structure to the substances from which they must be separated. 
Further, a slight variation one way or the other in a myriad of factors can result in 
a failed lot, a significant decrease in yield, and the loss of a significant amount of 
precious human blood components. Even worse is the potential to render a 
therapeutic protein ineffective or even harmful to the patient who receives it. 

The point, simply, is that this process of fractionating plasma to obtain these 
important proteins is highly complex, comprised of many interlinked and 
intercormected steps. This process is unique to my company and the facilities in 
which it is performed, and this is true of the other fractionators as well. Major 
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changes cannot be readily introduced in one step of the process, either upstream or 
downstream, without possibly affecting — potentially adversely - other areas. 
Even changes to enhance perceived safety in gatherum one particular protein may 
reduce or eliminate another therapeutic protein -- thus harming other groups of 
patients. 

Therefore, I return to the point I made a moment ago. Wholesale or dramatic 
changes that are imposed on this process — including improperly designed limits 
on pool size -- can often boomerang, creating even deeper problems. We urge 
that all potential changes considered by this Subcommittee or FDA are given 
detailed clinical review so that we fully understand their impact before they are 
introduced. 

Other Factors Besides Pool Size Are Critical in Safety 

As Congress and FDA contemplate the question of pool size, we also ask you to 
take into account another important point: That is, safety and quality in blood- 
based therapies do not depend on the size of the donor pool, with the exception of 
the intravenous immuno-globulin product where larger pool size is needed. As 
we have indicated, this may be a factor. But a number of other elements in the 
gathering, processing, manufacturing, and production of such therapies and the 
materials used to make them provide the current substantial margin of safety. 

I am pleased to report that Baxter carries out a comprehensive program to ensure 
quality in virtually every stage of this process. These include the following; 

o QPP qualification of plasma centers. These are operating standards 

voluntarily adopted by plasma center licensees that are over and above the 
requirements of the FDA. 

o Rigorous screening of all donors, including direct questioning and 

confidential exclusion of units fiom donors whose backgrounds may be of 
concern or in doubt 

o Testing all source material for Hepatitis B, Hepatitis C, and ALT and 
excluding any potentially harmful plasma from the starting pool and 
destroying those units. (ALT is a liver enzyme test that is a general 
indicator of liver function.) 
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o HIV screening (ELISA) of every unit of plasma we receive, as well as 

excluding potentially harmful units ftom the starting pools and destroying 
them. This has occurred since 1985,' including use of second and third 
generation HIV tests and combinations of tests. 

o Special procedures -- called Ixrokback procedures -- to exclude from the 
starting plasma pool any units from donors who have subsequently tested 
positive on one of our screening tests. 

o Comprehensive procedures to inactivate and remove viruses from the 
plasma. Baxter's Hyland Division introduced the first licensed, viral 
inactivated factor concentrate in 1983. This featured a heat method of 
virus inactivation. Subsequent refinements and additional technologies 
include monoclonal antibody affinity purification procedures, as well as 
other viral inactivation procedures, including solvent detergent treatment 
and vapor heating. 

o Experiments being conducted to validate careful PCR screening of plasma 
pools to be processed and PCR testing of all batches of our therapies 
before they are released. PCR is a test that identifies certain sequences in 
the nucleic acids of specific viruses, rather than identifying antibodies that 
the human body prepares to battle the viruses. (Such antibodies are an 
indirect indicator of viral presences.) 

In addition to these initiatives underway at Baxter, Mr. Chairman, I also want to 
outline the extensive quality system that has been in place at Iramuno. This 
program has included placement of plasma centers in areas with low rates of 
potential blood-borne viruses, efforts to encourage repeat visits by well-qualified 
donors, comprehensive quality control auditing procedures, exclusion of 
questionable donors (including one-time donors), and special procedures to hold 
units in inventory longer, thus increasing the chances further that any potentially 
contaminated units of plasma will be detected and destroyed. On July 1, the 
members of International Plasma Products Industry Association (IPPIA) and 
American Blood Resources Association (ABRA) adopted a new voluntary 
standard which implements key aspects of this program, particularly the one-time 
donor exclusion, extended inventory holds, and PCR testing. These procedures 
are being adopted as rapidly as possible throughout the Baxter system and the 
entire industry. 
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The results of these quality-control procedures, when tiilly implemented, are 
dramatic. Data from Community Bio-Resources, Inc. (CBR), an early adopter of 
these procedures and now a part of the Baxter family of companies, demonstrate 
the improvement in the margin of safety for plasma products. CBR plasma 
processed by Immuno showed viral reactive rates (per 100,000 donations) for the 
qualified donors for calendar year 1996 to be: 

Vital hfarker Rate per 100,000 Units 

(1) fflV 0.26 

(2) HBV (hepatitis B virus) 0.66 

(3) HCV (hepatitis C virus) 1.05 

In plain English, that means we fotmd about one unit or less that carried these 
viruses in every 100,000 units of blood that were donated. Additional PCR 
testing of the last one million donations in the CBR plasma pools confirmed this 
low viral reactivity rate. 

Keep in mind that this is even before further steps are taken to inactivate and 
remove viruses as the fractionation and production processes proceed. When the 
effect of these combined efforts are added together, it results in a very wide safety 
margin. Baxter and our entire industry are moving rapidly to implement this 
program through our systems. 

In a nutshell, all of the statistics I've just cited mean that the plasma we use and 
the therapies we produce from that plasma are remarkably safe - as safe as any 
medicine of any kind can be. As the Subcommittee contemplates the question of 
safety of blood-based therapies, we ask you to keep these results in mind. And we 
ask you to recognize, once mote, that pool size issues must be considered in the 
context of the entire process of safety control, monitoring, and process 
management that we employ. 


Baxter Views on CJD and Postmarket Surveillance 

As part of our overall efforts to maintain quality and safety, post-market 
surveillance and recall of possibly unsafe product obviously play a key role. Let 
me briefly touch on those topics, before turning to questions related in particular 
to CJD. 
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Each of the recalls that Baxter has carried out in the past has adhered to current 
regulations and has focused on the safety of the end-user, the patient. I believe 
our targets have been successfully accomplished, but — as in all areas - we seek 
to continually improve the process and are open to all meaningful and practical 
modifications or additions. We have been cMlenged by Dr. Pendergast of FDA 
to work together with the representatives of consumer and patient groups, and 
these interactions are taking place. 

As you know, Mr. Chairman, the topic of recalls certainly relates to C JD and 
concerns over its possible presence in the blood supply. Because of those 
concerns, we have carried out five separate recalls so far this year because a 
plasma donor may have previously used autologous dura mater or received 
injections of human growth hormone. In each of these, vie have sedulously 
adhered to the requirements for such recalls at all levels. Nevertheless, this issue 
has caused enormous consternation and fear among numerous users and 
beneficiaries of albumin, where the possibility of transmission of CJD is too low 
to be determined. 

Ongoing epidemiologic analysis of sporadic CJD and its variant, both in the U.S. 
and Europe, continues to point towards food contamination and the ingestion of 
contaminated material as the key medium for transmission of a yet-to-be- 
identified infectious agent. In contrast, epidemiologic studies, both ongoing and 
completed, have not identified a blood mediated transmission mechanism to date. 
Completed, analyzed, peer-reviewed data from carefully conducted and 
appropriately controlled animal studies has yet to take place on this issue. 

My own company is advanced in the development of a research study to be 
carried out on primates as well as mice, but time is a serious problem since it 
takes many months to develop a meaningful research plan, months to initiate the 
plan properly, and years to obtain the results. However, 1 fear that the blood- 
transmission issue is receiving more attention in this country than the food 
contamination problem. 

Baxter and Plasma Industry Are Conducting Wide-Ranging Research 

One of the clear lessons of the CJD issue, Mr. Chairman, is that we can never be 
content with the current state of knowledge of disease or the current capacity for 
ensuring high quality and safety. We must continue to seek new techniques and 
new strategies for reducing risks, enhancing safety, and improving the quality of 
plasma protein therapies. 
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In effect, we must continue the progress that has occurred in hematology over the 
past 50 years. During that time, progress has been nwked by utilizii^ technology 
to conserve the life-giving properties of blood and plasma and of administering 
ever more precisely the specific protein that the patient needs. In the 1 920's and 
30's, blood therapies consisted of whole blood or packed red cell transfusions. 
Then researchers discovered the ability to separate plasma from blood cells and, 
during World War II, to remove the albumin firom the plasma. Still later, 
researchers discovered new fiactionation techniques that allowed them to separate 
other proteins, such as coagulation concentrate and ganuna globulin. 

This entire process has rested on two very clear and very critical realities: First, 
therapeutic proteins come from the blood of ordinary citizens who are willing to 
give of themselves to aid their fellow citizens. These proteins are not found in 
isolation. Second, the progress we've seen of finding ever more precise proteins 
to better-fit the needs of patients relies upon this very complex, very essential 
process of fractionation that I described earlier ~ as well as on the intensive 
research over the years that has increased our knowledge of this technique. 

We are coimnitted to the pursuit of continually improved techniques to continue 
that march toward safer, better protein therapeutics. All of this takes time and 
energy and effort, but those efforts have been worthwhile for they have borne 
clear improvements in safety and quality. 

Now, Mr. Chairman, I would like to highlight a number of research areas that we 
believe are also critical steps for the future. Each of these initiatives offers the 
potential for enhanced safety and quality as they reduce risk. 

A major Baxter initiative is Project Aegis. This is a comprehensive effort by 
Baxter's research staff and a panel of world class scientists to scout out potential 
threats of infections transmissible by blood or plasma, and to develop new 
technologies and techniques to defect, identify, and remove units of plasma 
possibly containing pathogens before they can enter the production process. 

Its goals also include developing new techniques for viral inactivation or removal. 
Possible new approaches include nano filtration, a technique to filter out small 
viruses, and methods to inactivate small, non-enveloped viruses, which are highly 
resistant to our current inactivation technology. Various methods of photo- 
dynamic binding or destruction of viral and bacterial genomic nucleic acid are 
also being tried. 
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In addition to this research, Baxter is seeking solutions for tomorrow in a number 

of other areas: 

o Consortium for Plasma Science 

Baxter has taken a leading position in the formation and operation of the 
Consortium for Plasma Science, whose sole purpose is to identify 
innovative research on new technology that would inactivate viruses. This 
industry-supported collaborative research organization has allocated 
substantial seed money — $20 million over five to six years - to promote 
and fund research and development of new technology in the inactivation 
of viruses and other pathogens that might affect blood and plasma. 
Additional resources will be committed as circumstances warrant. A 
Request For Proposal was published early this year and multiple research 
proposals in response have been received by the Consortium. These are 
currently under evaluation by the Consortium expert scientific review 
committee. Successful technology will be licensed to all member 
companies and will be offered to other applicants. 

o Enhanced PCR Tests 

Immuno has taken a leading position in the development of highly 
sensitive PCR technology to screen all donated plasma for the major viral 
pathogens ~ HIV, HCV, HBV, and additional viral markers. New systems 
will be introduced as rrqtidly as possible. Baxter and Immuno researchers 
and technical staff are working with the FDA, other fiactionatots, and the 
American Nation^ Red Cross to obtain regulatory ^proval for licensing 
this PCR technology to screen plasma for known blood-transmitted viral 
agents. 

o Recombinant DNA Research 

In 1992, FDA approved Baxter's Recombirrate, the first genetically 
engineered synthetic Factor VIQ, which is used to treat the most common 
form of hemophilia. We are now conducting research on the use of 
recombinant DNA technology to synthesize additional plasma proteins ~ 
thereby reducing the need to rely solely on hutitan plasma for therapies to 
treat patients with a variety of inherited conditions. 
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o Blood Substitute 

Baxter is completing Phase III clinical trails on its virally inactivated, 
oxygen-carrying substitute for human hemoglobin. This will provide an 
alternative to whole blood or packed red cells in many treatment areas. 

0 Gene Therapy 

Baxter continues its research to find a genetic answer — and hopefully a 
cure — for inherited diseases such as hemophilia, thereby obviating the 
need for continued therapy. This is a potentially revolutionary approach 
with enormous potential. It would allow a physician to prescribe a 
treatment which — instead of supplying the missing protein —would supply 
the needed gene so the patient's body could provide the needed proteins. 

Conclusion 

In conclusion, Mr. Chairman, let me reiterate that our company continues to be 
committed to making the best, safest, highest quality products. We are constantly 
seeking — and are always open to — suggestions that will achieve this in the most 
effective maimer, both today and tomorrow. 

But we believe that all efforts to achieve these goals must be realistic, must ensure 
an adequate supply of therapies for all patients, must recognize the extraordinarily 
complex process of developing blood-based therapies, and must be part of a 
comprehensive and long-range program that ensures quality today as it unlocks 
the mysteries of disease for tomorrow. 

Baxter continues its goal of utilizing the best scientific research and the latest 
techniques to achieve quality and safety. We remain committed to a policy of 
critical examination of all processes we use, to continuous improvement of these 
processes, and to maintaining an open and fiank dialogue with patients, doctors, 
FDA, and Congress as we respond to these scientific and medical challenges. 

1 thank you for the opportunity to share these views and developments with you. 
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Mr. Shays. Dr. Feldman. 

Mr. Feldman. Is this OK? 

Mr. Shays. I think it will do. Let’s see how it sounds. 

Mr. Feldman. Mr. Chairman, and members of the subcommittee, 
my name is Fred Feldman, and I’m vice president of Preclinical Re- 
search and Development for Centeon. I’ve dedicated my efforts for 
more than 20 years to the development of new and improved thera- 
peutics from plasma, and I’m happy to contribute to the delibera- 
tions of this committee on the topic of pool sizes. 

This is without doubt a highly specialized area. I have endeav- 
ored at every opportunity to assist several blood product advisory 
committees as well as the staff of this committee in understanding 
this area and hope that I can be of assistance today as well. 

This is not a trivial manufacturing issue, and a decision to con- 
strain manufacturing to a substantially reduced total pool volume 
can have the effect of reducing the total therapeutic product sup- 
ply- 

Mr. Chairman, in the interest of time, I ask that the full written 
testimony which I have provided be included in the record. 

Mr. Shays. Yours will be, as we will as all the other witnesses. 

Mr. Feldman. Thank you. 

Appendix 1 to my full testimony provides a report describing the 
impact of plasma batch sizes, described in liters, on the manufac- 
ture of our Factor VIII Concentrate. It was motivated by reported 
concerns that to significantly enhance viral safety for chronic users, 
a very drastic reduction of process volumes and batch sizes would 
be needed, and it explored the impact of large reduction of process 
batch volumes. 

The report shows that for such a reduction in batch size, that 
such a reduction greatly increases the complexity of production and 
places a greater burden on GMP and quality assurance, while re- 
ducing usable product from existing plants by huge amounts. 

It can be seen in the poster of table 9 from this report that 
changing from production batches at 15,000 liter equivalents to 500 
liter equivalents could decrease product supply over 96 percent. 
From the throughput capability of our plant, we could serve the 
needs of over 4,500 people per year with hemophilia A. We would 
be reduced to being able to serve the needs of only 160. 

As an industry, however, our products serve a wide range of the 
public. We assessed the impact of batch size on the other products 
we manufacture using the Cohn fractionation method. Delibera- 
tions on risks and disadvantages of changing manufacturing of 
human albumin and human intravenous gammaglobulin are de- 
tailed in the second appendix to this report as well as opportunities 
for improvement in these processes. 

As we have participated in and learned from this dialog, we must 
consider not only benefit for the chronic user, but also benefits 
which could result to the patient who only occasionally receives our 
therapy. 

We believe that it is incumbent upon manufacturers of critical 
drugs not only to continue to supply product reliably, but to look 
for improvement opportunities. Although we believe that substan- 
tial changes to process volumes are difficult to achieve, potentially 
disruptive of supply, and even in instances frought with risk of re- 



195 


duced safety, we have asked where there are opportunities within 
the existing fractionation system, where improvements in control 
and donor exposure can he made without creating significant, regu- 
latory, or supply disruptions, and where risk reduction benefit 
could result at least to that patient infrequently exposed to pooled 
plasma derivatives. 

We have identified opportunities for Centeon to reduce the total 
donor exposure from a given batch and have initiated the nine 
point program of improvement shown on the poster. These specific 
initiatives can decrease the maximum number of donors in our 
processing and reduce the overall variation in the number of do- 
nors associated with any given batch of therapeutic. The specific 
process-by-process changes as well as the equipment-related oppor- 
tunities which may offer other means for improvement will be re- 
viewed with FDA to ensure compliance with cGMP and control of 
quality assurance before changes are initiated. 

We would hope that the committee recognizes that such change, 
such validation, takes not only resources, but takes time, and that 
even seemingly trivial changes in production equipment require us 
to develop assurance that our processes remain in total control, 
that our changes do not impact the stability of our therapies, nor 
adversely impact their safety, efficacy, or availability to the patient 
community. 

Let me conclude by saying that we continue to dedicate our R&D 
resources to understand where other threats to safety might origi- 
nate and to design and implement yet further barriers to these 
threats, through increased surveillance using an outside panel of 
top worldwide experts, through working to develop and improve 
tests for donors and products, and through efforts to provide even 
more choices for powerful separation and inactivation method. 

Mr. Chairman, thank you for allowing me to appear here today, 
and I’m happy to answer whatever questions I can from the com- 
mittee. 

Mr. Shays. Thank you very much. Dr. Feldman. 

[The prepared statement of Mr. Feldman follows:] 



196 


Centecm Om^essKma! Te«im<my: Ally 3 1 , 1997 

Mr. Chairman and Members of die Subcommittee: 

My name is Dr. Fred Feldman, and I am Vice President of Pre-Clinical 
Research and Development for Centeon. I have dedicated my efforts for 
more than 20 years to development of new and improved therapeutics from 
plasma, and I am happy to contribute to the deliberations of this committee 
on the topic of pool sizes. This is, without doubt, a highly specialized area. 
I have endeavored at every opportunity to assist Mveral Blood Product 
Advisory Committees, as well as the staff of this committee in 
understan^ng this area and hope that I can be of assistance today as well. 
This is not a trivial manufacturing issue and a decision to constrain 
manufacturing to a substantially reduced total pool volume can have the 
effect of reducing the total therapeutic product supply. Mr. Chairman, in 
the interest of time, I ask that the full written testimony which I have 
provided be included in the record. 

Appendix 1 to my full testimony provides a report describing the impact of 
plasma batch sizes (described in Liters) on the manufacture of our factor 
VIII concentrate. It was motivated by reported concerns that to 
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significantly enhance viral safety for chronic users, a very drastic reduction 
of process volumes and batch sizes would be needed, and it explored the 
impact of large reduction of process batch volumes. The report shows that 
such a reduction in batch size greatly increases the complexity of 
production and places a greater burden on GMP and quality assurance, 
while reducing useable product from existing plants by huge amounts. It 
can be seen in the poster of Table 9 from this report that changing from 
production batches at 15,000 Liter equivalents to 500 liter equivalents 
could decrease product supply over 96%. If from the throughput 
capability of our plant we could serve the needs of over 4,500 people per 
year with hemophilia A, we would be reduced to being able to serve the 
needs of only 160. 

As an industry, however, our products serve a wide range of the public, and 
we assessed the impact of batch size on the other products we manufacture 
using the Cohn fractionation method. Deliberations on risks and 
disadvantages of changing manufacturing of human albumin and human 
intravenous gamma globulin are detailed in the second appendix to this 
report as well as opportunities for improvement in those processes. 
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As we have participated in and learned from this dialogue, we must consider 
not only benefits for the chronic user but also benefits which could result to 
the patient who only occasionally receives our therapy. 

We believe that it is incumbent upon manufacturers of critical drugs not 
only to continue to supply product reliably, but to look for improvement 
opportunities. Although we believe that substantial changes to process 
volumes are difficult to achieve, potentially disruptive of supply, and even, 
in instances, fraught with risk of reduced safety, we have asked where 
there are opportunities within the existing fractionation system where 
improvements in control and donor exposure can be made without creating 
significant regulatory or supply disruptions and where risk reduction benefit 
could result, at least to diat patient infrequently exposed to pooled plasma 
derivatives. 

We have identified opportunities for Centeon to reduce the total donor 
exposure from a given batch and have initiated the nine point program of 
improvement (Appendix 2 : Table 1) shown on the poster: 
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These specific initiatives can decrease the maximum number of donors in 
our processing and reduce the overall variation in the number of donors 
associated with any given batch of therapeutic. The specific process-by- 
process changes, as well as equipment related opportunities which may 
offer other means for improvement, will be reviewed with FDA to ensure 
compliance with cGMP and control of quality assurance before changes are 
initiated. We would hope the committee recognizes that such change, such 
validation, takes not only resources but takes time and that even seemingly 
trivial changes in production equipment require us to develop assurance that 
our processes remain in total control, that our changes do not impact the 
stability of our therapies nor adversely impact their safety, efficacy, and 
availability to the patient community. 

Let me conclude by saying that we continue to dedicate our R&D resources 
to understand where other threats to safety miglit originate and to design 
and implement yet further barriers to these threats, through increased 
surveillance using an outside panel of top world-wide experts, through 
working to develop improved tests for donors and products, and through 
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efforts to provide even more choices for powerful separation and 
inactivation methods. 


Thank you, and I am happy to answer whatever questions I can from the 
committee. 
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Appendix 1 

Impact of Plasma Batch Size On Maxufacturing of Coagulation 
Factor Concentrates 

Understanding the molecular defects causing hemophilia bleeding disorders 
has been a slow process. Although the genetic predisposition of the disorder 
was suspected even in biblical times, the disease and its treatment was poorly 
understood even until the early 1950's. As it became understood that 
hemophilia A could be corrected by replacement of plasma coagulation 
Factor VIII, early treatment took the form of replacement therapy with whole 
plasma. Low concentrations of the factor and large volumes needed for 
treatment limited this to the most urgent conditions. Improvements in the 
1960’s',^ and 1970's^ led to the development of highly concentrated 
manufactured concentrates which enabled aggressive treatment of severe 
bleeding conditions, enabled home care and prophylactic treatment to 
prevent joint disorders and enabled the prevention of life-threatening 
spontaneous bleeds. 

The undetected contamination of the blood and plasma supply by the AIDS 
virus took a tragic toll before the virus was identified by scientists and 
aggressive virus inactivation and removal methods could be introduced during 
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the 1980's. Increasing understanding of the structure and biochemistry of 
Factor VIII'' coupled with the availability of more sophisticated separation 
methods enabled the preparation of the first monoclonal antibody purified 
Factor VIII concentrates in the mid 1980's’ (licensed first in 1987). Several 
techniques for inactivating viruses are now in use in the preparation of Factor 
VIII concentrates world-wide including the use of solvent/detergents for 
inactivation of lipid-enveloped viruses* and the use of various heating 
regimens, both in the liquid’,* as well as in the lyophilized product state’. 
High orders of virus removal have been documented for many such 
concentrates dramatically improving their safety'",",”. During the 1990’s 
recombinant Factor VIII concentrates have also become available, reducing 
dependence on plasma sourcing, altliough these products all require 
stabilization with large quantities of human plasma derived albumin. 
Generally, the supply of Factor VIII globally, however, is still greatly 
dependent on the availability of plasma derived Factor Vni, •' 

In recent meetings, questions have been raised with regard to the necessity 
for large scale processing of plasma therapeutics. It has been presumed that 
reducing the number of donors that contribute to a batch of product and 
reducing the size of the starting pool for fractionation will significantly 
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improve the safety of the resultant product. For patient groups requiring 
ongoing continuous access to such therapeutics, such an assumption requires 
a more comprehensive evaluation. As product usage increases, either by 
exposure to multiple donors from a single large batch or by exposures to 
multiple donors by use of many small batches, the risk to the chronic user 
rises similarly. It has been estimated by Woods and Horowitz'^ that until 
donor pools are significantly less than 100 donors {approximately 75 liters of 
plasma) that the accumulated risk to the long-term chronic user is little 
improved over product obtained from large pools. 

It can be shovm that one of the impacts of limiting production to small pool 
sizes would be to drastically reduce the total available product which could 
be produced on a national basis. Since a very significant portion of world- 
wide fractionation capacity resides in the United States, mandated reduction 
to very small pool sizes for firactionation would reduce product availability 
not only in the United States but world- wide and create difficulties in product 
availability for treatment of a large range of disorders - hemophilia, immune 
deficiency, RH incompatibility, auto-immune disorders, alpha-l-protease 
deficiency, anti-thrombin III deficiency, treatments of bum and trauma 
patients requiring transfusions with human albumin, treatment of bum and 
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accident victims requiring use of fibrin sealants for trauma or bums 
(approved in Europe and Japan). 

For purposes of this discussion, we illustrate in detail the impact of reducing 
batch size of a generalized Factor VIII produced using first cryoprecipitation, 
then immuno-afFinily chromatography followed by secondary 
chromatography. A generalized recovery of ISO units Factor VIII per liter 
plasma fractionated is assumed, a value well within the types of recoveries 
found by others in a variety of fractionation methods. Variation of yields 
outside this range has little to no effect on the conclusions reached and can be 
interpolated from the data provided. 

Table 1 demonstrates what happens to process scale as a function of batch 
size and increasing purification. The first column demonstrates the various 
process steps employed in purification/processing. Three different total 
process batch volumes are explored throughout this evaluation: 15,000 liters, 
1500 liters, and 500 liters. It is assumed that in any of these process volumes 
that five subsections are prepared individually to an intermediate holding 
point and, as process volume is reduced below a practical handling scale, that 
subsections are combined to a single master lot (15, 000 liters, 1500 liters, or 
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500 liters). Table 1 shows that even when a process is begun with a large 
volume of 3,000 liters, that by the time the intermediate holding step is 
reached, the volume is reduced to 7.5 liters. Combination of five such 
sections (thereby making the equivalent batch volume now equal to 1 5,000 
liters) raises the in-process volume to 37.5 liters for continued processing. 
Even by this combination, the final sterile bulk product attained for filling 
into vials is only 9 liters. When filled into vials of 1000 unit per vial potency 
2,250 gross vials are produced. This number is further reduced by sampling 
requirements and quality control testing needs. 

It can be seen in like fashion fimm table I what happens as starting batch 
volume is reduced. Reducing the initial batch from 1 5,000 liters to 1 500 
liters results in process volumes at the end of processing of about 0.9 liters, a 
volume difficult to handle and still maintain the process in control. 

If the initial process volume were reduced further from 1 5,000 liters to 500 
liters, the situation becomes even more difficult. Volumes for processing are 
attained of only 0.3 liters. Such a volume makes process monitoring and 
control practically impossible and results in major product losses by coating 
of vessels. At 500 liters process volume, a volume that still does not 
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significantly reduce exposure to multiple donors, only 75 gross vials per 
product lot would be available for testing and release. 

The practical impact on attempting to operate production systems at the 
reduced volume scales described above is described in table 2. At 1 5,000 
liters equivalent plasma pool size, it can be seen that the final bulk volume is 
9,000 ml and that 2,250 gross vials are attained. Three such batches are 
presumed to be routinely processed in the course of a week, resulting in a 
yearly production capacity of 156 batches produced for distribution. Such 
production can be accomplished by filling vials in a single dedicated filling 
room facility. Additionally, such production requires the use of two large 
fi«eze-dtyers. The fieeze-dryers contain multiple shelves, but the contents of 
a single lyophilizer chamber are defined as constituting a single batch. 

Several different batches in a lyophilizer are not allowed as a violation of 
GMP (Good Manufacturing Practice). To conduct manu&cturing at this 
scale, process control general requires 950 separate in-process product 
quality control tests per week and 63 quality control tests on final product per 
week. The quantity of product consumed in final product testing alone is 
about 2% at tfiis scale. 
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The drastic impact on reducing plasma batch volume from 15,000 liters to 
500 liters can be readily seen on Table 2. At this scale, a final bulk volume 
of only 300 ml is obtained, which yields only 75 gross vials of 1000 units per 
vial. To generate an equivalent number of gross units as production at 
15,000 liter pool size, 90 batches per week would have to be produced at this 
small scale or as much as 4,680 batches per year. Since a lyophilizer can 
only contain a single batch of product, the number of lyophilizer chambers 
required would also increase dramatically. Rather than estimate 90 chambers 
required for drying, we have assumed optimization of the drying cycle to 
reduce cycle time, but believe that upwards of 60 industrial freeze dryers 
would still be required. Since a filling line requires dedicated equipment and 
stringent sanitization/qualification between batches, upward of 18 fill rooms 
and independent equipment would be required. The maintenance, 
qualification, and validation/revalidation of such fecilities would further 
increase complexity. The number of in-process QC tests required for 
manufacture would increase to 6,750 per week and final product QC release 
tests would climb to 1890 tests per week. Data acquisition and control would 
be a si^ficant factor as would availability of equipment and fecilities. 
Lastly, and critically, the additional final container sample for product release 
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testing alone would consume 39% of die gross product manufactured, 
significantly reducing world-wide product availability. 

An example of the reduction of product availability caused by increased 
sampling and testing of final product is shown in Table 3. Even by 
minimizing testing requirements to preserve product for distribution, the 
number of vials of product required for release at 500 liter batch scale is still 
29. Since only 75 vials of product are produced at such a scale, fully 39% of 
product would be lost by the testing requirements alone. 

Product lyophilization would be a major rate-limiting step in production at 
small batch sizes as seen in Table 4. This table compares the cycle time and 
resources needed to produce 2250 vials from a single batch (15,000 liter 
scale) to the resources needed to produce the same 75 (gross) vials by 30 
independent small runs. Actually, to keep up, 90 such small runs would need 
to be completed per week, not 30 as stated above. Clearly, energy resources 
required for such operation would be prohibitive. Additionally the 
complexity would raise concerns for its very practicality, even were all 
resources brought to bear. The complexity of such a process would also 
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require intensive maintenance programs to prevent on-line fiiilures and would 
farther likely reduce throughput and product availability. 

The sheer number of repetitive processes which would need to be repeated 
and run with a high rate of quality assurance and GMP compliance if one 
assumed 90 batches per week are staggering and partially itemized on table 5. 
The increased difficulty of control and potential of failure at any point in 
such a complex process would add farther risk to ongoing production. 
Production of 2250 vials in an ongoing process at small scale has a much 
higher risk of failure than a controlled process where 2250 vials are produced 
in a single batch. 

If attempted, the staffing requirements to run production in such a mode are 
shown in table 6. At 500 liter scale, production would now take an estimated 
736 operators running 90 independent batches per week with 18 filling 
stations per day and 90 lyophilization cycles to produce the same unit 
throughput as processing at 15,000 liter scale three times a week. The risk of 
human and machine error increases sharply at various points as shown in 
table 7. 
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The impact of operating at the two extreme scales (15,000 liters vs. 500 
liters) may be best appreciated graphically by comparing Figure 1 vs. Figure 
2. The increased number of runs represented in figure 2 is necessary to 
attempt to produce fite same quantity of supply as in figure 1. Table 8 shows 
clearly how many more runs it takes to accomplish the same desired supply. 
Even if attempted, the final product availability would be decreased by the 
increased losses in Imndling smaller volumes (not considered in these 
calculations) and the increase in the percentage of product required for 
testing as demonstrated in table 3. 

The ultimate impact of operating at smalt scale on product availability for 
medical use is shown in tables 9A and 9B. These tables calculates the 
quantity of product which would be produced by operating at three batch 
volume scenarios: 15,000 liters, 1500 liters, or 500 liters. Assumptions 
implicit in these calculations ate: unit recovery during processing of 1 50 
units per liter processed, rate limiting throughput by lyojAilizer equipment 
such that only 5 batches could be processed per week, and 39% utilization of 
product in release testing at 500 liter batch scale as shown in table 2. From 
these calculations, it could be seen that operating at 500 liter batch »ze 
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would reduce product availability by 96%. Alternate scenarios might also be 
envisioned. For example, one could postulate increasing the number of 
batches which could be run to 10 per week by the purchase of additional 
equipment (tanks, lyophilizers, etc.) Although such an adjustment appears 
simple, the purchase of 5 more industrial scale lyophilizers could take as long 
as a year, followed by upwards of one year for installation, operational 
qualification, and validation. Plant expansions would additionally likely be 
required with their own time lines for operational qualification and 
validation. Even with such adjustments, one could calculate the impact in 
similar fashion to that of table 8 and find that even with such expansion, the 
availability of product would only be 23.79 million units per year or still 
93. 1% less product available than by operation at 15,000 liter batch size. 

Tables 9A and B also show the impact that stabilizer albumin can have on the 
total donor number contained in a batch. By optimizing the stabilizer use, 
substantial improvement can be made in the number of donors in a batch 
even at the same process volume. 

It is clear that continuing efforts should be made to improve the safety of all 
biological products which carry risk fiom infectious agents. These 
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improvements can be from advances in testing, from incorporation of better 
or yet to be discovered methods of inactivation, as well as from incorporation 
of separation methods to remove risk of co-purification of infectious 
materials. 

The current generation of coagulation products in use represent such 
evolution in scientific discovery and technological advance. For one such 
product, a pasteurized plasma derived coagulation factor VIII purified to very 
high levels by immunoaffinity chromatography very high levels of virus 
removal have been demonstrated. Lipid enveloped viruses such as HIV have 
been shown to have a removal capacity of as much as 1 5 logs by a 
combination of pasteurization and purification. The same procedure has 
demonstrated 12 log removal capacity for EMC (a non-enveloped virus). It 
has become clearer in recent years that non-enveloped viruses can be 
significantly heterogeneous, however, such that viruses like parvovirus are 
difficult to remove with the same efficiency. For such agents additional 
methodologies will yet have to be incorporated. 

Even as new methods are added or multiple existing methods chained 
together, validation of continued clinical efficacy and safety will be 
necessary to ensure that the stability of the therapeutic agent has not been 
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unknowingly compromised nor its structure altered to elicit antibody 
response. 

As increasing knowledge is gained of the structure of the molecules with 
which we work, how to control their stability, and how to control their 
partitioning away from infectious agents, the potential of gaining additional 
safety increments by these methods is more promising than by operating at 
very small batch sizes, where generation of adequate supply and control of 
processing is generally inadequate. 


‘Pool, J.G. and Shannon, A. E., Production of high potency concentrate of antihemophilic globulin in a 
closed-bag system, N. Engl.j. Med. 273. 1443, 1965. 

^Hurt, J.P., R.Ry and Briakhouse, K.M., Human andhemophslic &ctor (AHF) puriSc^ion. A 

comparison of two procedures, Thromb. Diath. ffaemorrk, jS, 327, 1966. 

^Newman, J., Johnson, J., Karpatkin, M.H., and Puszkin, S., Methods for the production of clinically 
effective intermediate and high-purity fector VIU concentrates. Br. J. HaematoL, 2L 1971- 
^Fulcher, C.A. and Zimmerman, T.$., Characterization of the human factor VHI pn>coi^ulant j^otein with 
a heterologous precipitating antibody, Proc. Nail Acad Set USA.. 72, 1648, 1982. 

^Terry, W., Schreiber, A., Tarr, C., Hrioda, M., Curry, W., and Feldman, F., Human factor Vni:C 
produced using monoclonal antibodies. XVII International Congress of the World Federation of 
Hemophilia. June. 1986. Ric. Clin. Lab., 202. 1986. 

^Horowitz, B., Wiebe,M.£., Lippin, A., Stryker, M.H., Inactivation of viruses in labile blood 
derivatives. I. Disruption of lipid-enveloped viruses by tri(n-butyl)pho5phate detergent combinations. 
Transfusion 25. SI 6-522. 1985, 

^Hilfenbaus, j., Hernnan A., Manler, R., Prince, A.M., Inactivation dte AIDS-causing re^jviius am! 
odter human viruses in antihemophilic plasma protein preparations by pasteurization. Vox Sang. ^ 208- 
211, 1986. 

*Fe}droaD, F., KJekamp, M.S., Hrioda, M£., Shaw, AJ8., and Chandra, S., Stabilization of biotegical 
and pharmaceutical products during thmn^ inactivation of vir^ and bacterial contaminants. U.S. Patent 
4,876,241. 1989. 

’'McDougal, J.S., Martin, L.S., Mozen, C.M., Heldebraat, C. H., and Evatt, B.L., Thermal Inactivation of 
the Acquired ImmuiuKieftciency Syndrome Viryus, Human T-Lymphotropic virus III/ Lymphaden^Mthy 
A^ociated Vins witii specifk reference to antihmnoi^ilic factw. J. Clin. Inv. 875, 1985. 


Centeon Congressional Testimony: 7/97 


13 




217 


Centeon Report: Appendix 1 


'°FeMmaa, Chandra, Sk, Ktelunnp, M.S., Newman, J., Tarr, G.C, and Hrinda, M.IL, Pre{»nitk;n of 
a liquid pa^euriza^ facti^- VIi!:C ccnic^iate (Mr^ocUde-P®), Xllth Congress of die International Society 
on Thrombosis and Haemostasis, Tokyo, Japan. August, 1989. Thromb. Haemostasis, 62, 606, 1989. 

' 'Chandra, S., Weeks, R., Newman, J., KIckamp, M., and Feldman, F., Retention of normal molecular 
structure in Monoctate-E>®, a highly purified, liquid pasteurized preparation of Factor Vni;C, Xllth Congress 
of the International SocicQ' on Thrombosis and Haemostasis, TtAyo, J^pan, August, 1989, Thromb. 
Haemostasis, §2, 145, 1989. 

'^Hrinda, M.E., Feldman, F., and i^hreitter, A.B., Preclinical charactetizatitm of a new pastminited 
mtmoclonal antibcKfy purified fitetor VIII:C, Semin. Hematoi., 27 (Siij^l. 2) 19, 1990. 

'^Woods, K.R., and Horowitz, B., International Fonim - What is the impcHtance of the smalt poo! concept 
in the preparation of Fraction I and Cryoprecipitate for the preventioa of post-transfiision hqiatitis? Fox 
Sang . 106, 1980. 


14 




218 









219 


m 


a> 

Q 

d 

CD 

Vh 






c/1 



GO 

bD 

d 

• 1— ( 

41^ 

c/i 


■ 

d 

Ph 


(N 



500 L 

Plasma Pool 

Final Lot 

300 mL 

75 

90 

4680 

60 

00 

18X 

6750 

1890 

39 

1,500 L 

Plasma Pool 

Final Lot 

900 mL 

225 

30 

1560 

20 

<o 

S 

2300 

630 

CO 

15,000 L 

Plasma Pool 

Final Lot 

9000 mL 

2250 


156 


- 

IX 

950 

63 

CM 


Monoclate-P Sterile 
Bulk 

Vials Filled 
(1000 utv) 

Lots per Week 

Lots per Year 

Lyophilizers Required 

Fill Rooms Required 

Plant Size Required 

Product Control 

Tests per Week 

Product Release 
Tests per Week 

% of Total Consumed 
in Product Testing 



220 


a ^ 
o ^ 


2 

0''o 

S' 

(D 

^ B 

H § 

Xfl 


<=> S 

o 

u> 


to O O) 

Is. CM CO 


to ^ 00 
^ ^ 
M 


O ^ ^ 
« W 


o o lA 
O «'l 


® o 

2 •£ 

D. C 

— <0 

« 5 


a. ® "D 
.CO 
« ‘C OT 

M I 

111 
1 <0 o 
o o oT 
OT JO |0 

S' o y 

= o " < 

>t Si £ h c 

CO « 2 

== ^ S. ? i » 

S 3 O ^ 

CO 00 < 2 S X 


jf TO B) 

0 .£ .£ 
***-♦- 

iS s s 

c •- •- 

■- C C 
0) ” — 
■5 "O "O 
^ 0) (1) 
> W (« 

1 -22 ^ 


• • 


221 


K 

cd 

H 


<D 

QQ 

m 

a 


a> 

cd 

c /3 

cd 

Vh 

a> 

N 

* y— ^ 

• -pH 

4=5 

Q. 

O 

nJ 


w 

re 

*> 

o 

Tf 

00 

CO 


J 2 

re 

■> 

1 

o 


Q> 

C 

!c 

u 

re 

E 


cr 

CO 

00 

<+- 

o 

o 

re 

Q. 

re 

O 


in CM 

CM CM 
CM 


in in 

h- 


o 

'■ 4 — • 

cc 


o 

o 

o 

in' 


sz 

a 


CD 

S 3 


o 

o 

in 


<U 05 

Q. a. 

i2 iG 

CO CO 

> > 


jW 

re 

> 

in 

X 

o 

<o 


w 

re 

> 

o 

in 

CM 

CM 


0) 

N 


a 

o 


sz 

o 


ii re 


CO 

X3 


O 

O 

in 


V) 

c 
Q 
*3 

^ 2 
03 re 

^ 5 

_w O 

CO 


iii re 

> c 
o 

’■g 

c 

3 


CO cfl CO P £2 


Z3 

O 

X 

o 

cr> 


3 

O 

X 

o 


3 

O 

X 

CO 


03 

N 

‘■3 

C 

CO 

CO 

■Q 

c 

CD 

c 

CO 

03 


03 

CO 


CM CO 


3 

O 

X 

o 

'O- 

'cr 


3 

O 


O 

CO 

’T“ 

cm" 


CO CO CO CO 


3 

o 

X 

N- 


3 

O 

X 


3 
O 
X 
CO 


CD ts 
N 3 
— "O 

o 


CD CD 


3 

O 

X 


03 


CD 

E 


^ 1- 
O 

g> ^ 

b = 

Q =3 


O CO u. O 


CM CO Tj- 


Ita- IN I , W 

CO CD © LL .y 


3 

O 

re 

CC 

(A 

re 


2 

03 


o 

o 

o 

o“ 

CM 

CO 


O 

O 

<3 

CO 

CO 


o 

CO 


CM 


CO 

3 

o 

.. X 

B 3 

CD ^ 

CD) O 
C= -c 


o 

o 


o 

CD 


O LU 


222 


(D O 

O cd 

PLh ^ 
^ Ph 


^ (D 

9 > 
a. :-H 
s (U 

HH 

. . 

•T) p^ 

D 


o c 

■b 03 

N N 


0 C «U 

CO ^ 55 

c I E s i 
= 0 

D) O) ^ N 

C CU c Q. = 

O) !c D) !c o -c 

C « C O) >' Q. 

= TO = ro — ' 9 

u_ ^ L- ^ *0 _J 


_ ro 0 

.2 o « !l 


C 03 

0 c 
W o 

.t: 0 

= T3 
O u= 
0 0 
u_ > 


I o 

CD ^ 

E ^ 

o 0 
O 3 
Q O 


O) 

•^ «= s 

o .2 -2 

o "Si *'5 
n 2. c 


2’2c0cro.pa-^i]- 


>^ j2 

c Q. o .2 

2 E > 

4-> 0 M— 

0 ^ is o 
N S ~ ™ 


0 »2 Q- o 


0 ll 
E ^ 


E S ^ m •— "m ^ 

JO 0 0^ 0i:Ji^ 

CLOCCll-Q-U-UQ-OCO^ 


V) »- 

0 sz 


c: f/> 
0 0 


223 


m 


a 

<D 

B 


Q h 
DX) 


cr 

d) 

a 


cd 

4-> 

GO 


C3 

H 


o 

H 


ki ?s 




^ c 2 
(D ^ 


<D 

N 

CO 

£ 

U 

<4^ 

ns 

m 


o 

o 

lO 


* 

-1 

o 

o 

lO 


o 

o 

in 


00 

05 


in 


■Tt 


(O o 


CM 


00 CM 
Tf h- 


CO ^ 
CO CM 


!t 0> 
3 ■£ 

w 

o o 
§ 

2* E 

=o 2 
O -c 

0. o 


c 

o 

(0 

N 


(O 

00 CO 


in CM 


N> 

* 


O rt >it 

CO to to 
CM 

« 


CM O 


to in 

T- 0> 


0 ) 

I 

V) 

at in 


0) 

u 

O 


JZ 

s- •• 

j .2 

^ '4-* 

o) <s 
i E 

= re 


</> 

0) 

H 

O 

c 
O 

re S2 
0) 


re 

+>• 

o 


CD 

c 

c 

o 

in 


• ■Ml •W W 

u. CO O a. 


-o 

c 

CO 

>0 

CO 

T3 

V- 

(D 

a. 

CO 

c 

o 

ro 

O) D3 
C 13 
— O 


CO 

■g I 

<D ^ 

Z 

d) ^ 

^ CD 
CO o 

m 3 

o E 

TO Q. 

“ O 

c ^ 

CD CO 

*D 0 

S-“ 

l-i 

o 5 

CO 

CO *p 

© 

E o 

CO —X 

j? CD 
< CO 


T3 

C 

CO 

>o 

CO 

■O 

fc 

Q. 

CO 

c 

,o 

ro 

i— 

0 

of 

CD JZ 
C 03 
= O 

^ 2 
CX3 ^ 


:i= C 

21 
0 ro 

5 CO 
1_ 0 

0 ■£ 

Q. 

<0 8 

Se 

^ o_ 

S o 

c 

■S “ 
S o 

Q. g" 

■° 5 
c .9 

o w 

03 ^ 
CO 
c 

E o 

3 >> 
CO —I 

«0 4-. 


lO 



224 


X) 

(D 

^ o 

0 w 

” S 

-§ 

a> ^ 

1 

H 


C _1 
0 < 

E ^ 
^ o 
S c 

0 o 

E E 

0 o 
c 0 

o ^ 

55 

i- c/5 
0 c/5 

Q. 0 

■O “O 
0 0 
0 0 
0 0 

0 0 
u- 

O O 
C C 


0 

0 

'i— 

0 

E 

0 

x: 

O 


o 

0 

c/5 


>^.S5 

o 

0 2 
Q_ ^ 


. u 

"D C 
0 0 

‘E 05 


0 

> 

*0 

0 

0 

O 

X 

0 

0 

0 

E 

o 

0 

c 

o 

0 

;g 

0 

> 


0 . 
ja o 
^ E 

Cl T"! 

O 

^ !8 

>♦-> 0 

C 0 

E ^ 

3 0 
O 0 
O 0 
■O 0 
^ 0 

^ o 
o c 


S.| 

t2 E 


225 






















228 



• « 
ON 

3 

O 

H 



O) 

o 

c 

o 

0 
1- 
0 ) 
_N 

!S 

CQ 

♦J 

w 

c 

1 
3 
A 

< 

o 

11 . 

V 

c 

3 

o 

u 

o 

< 

4 -> 

3 

o 


5 

< 


500 

009 

-ose 

lO 

in 

CM 

m 

CD 

o o 
o 

CM 

W' 

1 ,500 

1,100- 
1 ,800. 


in 

CM 

52 

CM 

00 

o 

o 

o 

48 

m. 

or-' 

5,000 

4,600- 

7,000. 

lO 

o 

in 

CM 

m 

CO 

M- 

05 

o 

o 

o 

in 

CO 


15,000 

17,500. 

n 

o 

in 

CM 

CM 

CM 

m 

QO 

C3> 

o 

o 

o 

'4- 

M- 


Liters Per Batch: 

Donors Per Batch 
Range: 

|Batches Per Week: 

Vials Per Batch: 

Weeks Per Year: 

% Net Vials Released: 

Potency 

(U nits Per Vial:) 

Million Units 

Produced Per Year; 

la?? 

$‘a. 


u 

e 

o 

c 

tj 










230 



231 


Centeon Report: Appendix 2 

A ppendix 2 

Pool Size Considerations In The Cohn Fractionation Process 
The basic process for the manufacture of key plasma derivatives like human 
albumin and human gamma globulins was developed in the United States as 
a special government program headed by Dr. E.J. Cohn from Harvard 
University during World War II. The objective was to find a successful 
emergency treatment for blood loss in the battlefield to enable rapid casualty 
care. The Cohn fractionation process which resulted enabled the separation 
of plasma from whole human blood collected at centers and shipped to 
central manufacturing sites where critical life-saving fractions (derivatives or 
products) could be removed and utilized in the field (battlefield or civilian 
casualty conditions). The process as developed by Cohn utilized differential 
separation of proteins on the basis of specific controlled precipitation 
controlling the separation on a basis of protein charge and solubility 
manipulated by alcohol concentration, ionic strength of the solution (“salt 
concentration”), protein concentration, and temperature. The separation 
method allowed the ready division of plasma into discrete separated fractions 
where the therapeutic proteins could be removed and put into 
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pharmaceutically accepted formulations. The first therapeutic applications 
were for the human gamma globulin and albumin fractions which could be 
provided in high purity in different fractions, respectively Fraction 11 and 
Fraction V. The separation steps needed were many and complex, but 
provided the opportunity for separating many of the proteins which could be 
found in plasma into different fractions for clinical research or application. 
The Cohn Fractionation Method (Figure 1) is still in place today among 
virtually all fractionators, but variations of methodology and technology exist 
between them, and manufacturers’ have additionally learned how to separate 
other therapeutic proteins (such as Factor VIII for treating hemophilia A from 
cryoprecipitate and Factor IX for treating hemophilia B from the 
cryoprecipitate poor plasma (CPF), as well as other therapeutic proteins). 

Plasma proteins are present in the starting plasma at different concentrations. 
Some are present at relatively higher levels but require high doses for 
treatment (gram quantities like albumin or IVIG). Others are present at very 
trace levels in plasma and require high purification and concentration from 
large quantities of starting plasma to enable sufficient recovery for treating 
large numbers of patients. Since significant losses occur in separation and 
Centeon Congressional Testimony: 7/97 2 
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fractionation methods (generally the more processing steps, the more losses), 
large volume methods are generally needed to generate sufficient product for 
patient treatment. 

As explained in Appendix 1 for operational choices for the preparation of 
coagulation Factor VIII, similar impacts operate on selecting pool sizes for 
the manufacture of products from the Cohn fractionation method (Human 
Albumin, Human IgG (IVIG), Alpha- 1 -Antitrypsin, and others). Each 
process has to be controlled according to strict GMP requirements, as well as 
scientific ones. Samples are removed throughout the process for testing and 
assurance that the process is behaving as expected. Unlike the preparation of 
chemical therapeutic molecules from organic synthesis, the preparation and 
purification of biological therapeutics is subject to greater variation. 
Biological systems vary, whether from individual variances among plasma 
donors or whether from harvests from cell culture systems, and the 
separations of large protein molecules have some intrinsic variation. These 
must be carefully monitored and controlled for and represent some losses 
during processing, the smaller the fractionation stream, obviously the larger 
the percentage of losses. The greater losses, however, can occur during final 
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product quality control testing (or even during extensive and ongoing process 
validation studies). In those cases, small fractionation pools generate small 
levels of product and sampling requirements constitute a greater percentage 
loss of product 

The final consideration to be discussed here relating to products obtained 
from the Cohn fractionation method or its variations relates to process scale 
and process equipment The scale of operations for these methods is large 
(for reasons explained above), the resulting equipment (tanks, pumps, 
uitrafilters, filters, freeze-driers) is hence also large, and the plant therefore, 
is also large and complex. The existing size of the plants is a critical 
parameter, not only because it represents the resource available today, but 
also because substantially decreasing process volumes immediately raises 
questions and concerns of processing equivalence and impacts on product 
safety and efficacy. Simple examples of such impacts are apparent: if the 
volume to go into a large tank is decreased by half (or more) and the process 
is dependent on precipitation and separation phenomena (as the Cohn process 
is), the decreased volume may no longer fit with the stirring system in place 
and result in foaming and denaturation if the stirrer now “whips” during an 
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alcohol addition and separation step. Even if the impact isn’t as dramatic, 
altered tank geometries and alcohol additions and stirring modalities can 
change the nature of the precipitant, the nature of the impurities which carry 
forward, and the stability of the product which is derived. The more dramatic 
the changes, the greater the need for process validation and supporting 
documentation (pharmacology/toxicology studies; stability studies; perhaps 
even clinical data on pharmacokinetics or immunogenicity). That such 
documentation is needed is ever increasingly apparent through current GMP 
and Quality Assurance systems thinking as formulated by the FDA and 
consistent with good science and technology. If the end result is a highly 
desired one, changes can occur. The greater the scope of the change, 
however, the greater the impact on the operation. Generally, we can assume 
that to make even one large tank change in such a plant, that walls would 
have to come down, environmental control systems would be impacted (air 
and water system shutdowns and revalidation), installation and qualification 
of new tanks and controls, and process qualification of the completed system 
even unto making new “conformance lots” demonstrating return to controlled 
conditions. If multiple changes were instituted in fractionation plants, the 
potential for simultaneous large scale shutdown of multiple facilities could be 
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envisioned with resulting interruptions in supply. Especially with lead times 
of large scale equipment of as much as a year or more, with extensive 
renovation operations running probably at least a year, and with revalidation 
operations taking often two years, a time period of change of four years could 
easily be envisioned, during which time normal production could not be done 
in that facility. Alternatively, new plants with small scale operations could 
be entertained. However, as shown for the Factor VIII case {Appendix 1), 
the complexity of operation increases substantially, even while the supply 
from one unit operation drops, the efficiency decays, and costs increase. 

It is incumbent upon manufacturers of critical drugs not only to continue to 
supply product reliably, but to look for improvement opportunity - 
improvements in furthering safety and efficacy, improvements in technology 
to improve supply, improvements in technology and technique to gain better 
process control and quality assurance, and, we have understood, 
improvements to patients and payors with regard to cost-benefit. 

Although we believe that substantial changes of process volumes are difficult 
to achieve, potentially disruptive of supply, and even in instances frought 
Centeon Coi^ressional Testimony: 7/97 6 
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with risk of reduced safety, we have asked where there are opportunities 
within the existing fractionation system where improvements in control and 
donor exposure can be implemented without creating significant regulatory 
or supply difficulties and where risk reduction benefit could result, at least to 
the patient infrequently exposed to pooled plasma derivatives. (In discussing 
risk reduction in relationship to pool sizes, some confusion can exist between 
the relationship of process volume as expressed in liter quantities, the total 
donations contained in a batch, and the number of donors contained. To 
facilitate further discussion, definitions for these terms are supplied in Table 
1 -) 

We believe that we have identified opportunities for Centeon to reduce the 
total donor exposure from a given batch and have initiated the following 
program of improvement (Table 2): 

1 . Identify where the range of production batch sizes (total donor exposure) 
is large. Identify outliers in each product category and contributors to this 
condition and reduce the range of variation, diminishing the top end of the 
range to the greatest extent. 
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2. Eliminate the practice of recovery of units such as “packaging defects” 
and other similar categories of product vials where the product quality is 
believed intact, but where minor imperfections still qualified recovery by 
addition of sporadic units to another lot in process. 

Although this practice conserves the supply of product from valuable 
national resources, it can contribute disproportionately to increasing 
donor exposure from any given batch. We have discontinued this 
practice for all new production since January 1 997. 

3. Reduce the combined sublots (subsections) in processing Factor VIII. 

4. Limit the addition of stabilizer human albumin in the use of manufacture 
of a therapeutic product such as Monoclate-P or Gammar P I.V. to ensure 
that not more than one lot of albumin is used in the manufacture of a 
specific lot of final product. 

5. To reduce the donor increase contributed by the human albumin stabilizer, 
prepare the stabilizer albumin from a special batch of albumin. 

6. Reduce the total poo! from which sections are pulled for manufacture of 
Mononine (Factor IX). 
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7. Limit the number of donors going into the Cohn process by ensuring that 
the donor exposure will result from not more than two plasma pool 
equivalents being utilized for construction of the CPP which will start 
fractionation, rather than three. 

8. In the preparation of Gammar P I.V., limit the donor exposure which will 
result from combination of Fraction II+III pastes so that donors from not 
more than two such equivalent pastes are combined, rather than diree. 

9. Control the plasma collection and distribution system to enable 50% 
repeat plasma donors going into a pool to reduce the overall exposure rate 
from donors, even in equivalent batch sizes. 

We believe that by implementation of these intiatives, that Centeon can 
decrease the variation of donor numbers which occurs in processing and 
reduce the overall maximum number of donors associated with any given 
batch of product. Specific product by product changes which we believe can 
generate this as well as equipment related opportimities which may offer 
other opportunities for improvement will be reviewed with FDA to ensure 
compliance with cGMP and control of quality assurance before process 
changes are intiated. 

Centeon Congressional Testimony; 7/97 9 
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Appendix 3 

Centeon Research Initiatives To Further Safety 

To gain better knowledge of where threats might originate to safety of 
products derived from plasma, a variety of safety initiatives have been 
undertaken. To provide increased surveillance opportunities and gain 
expertise in a broad range of scientific disciplines, Centeon has assembled 
a scientific counsel of eminent specialists. The Transmissible Agents 
Scientific Council (named TASC), constituted in 1996, has met between 
one and two times yearly and fulfills the safety objectives stated in its 
mission in Figure 1. Expertise represented on TASC encompasses a 
comprehensive range of infectious organisms, with agents causing prion 
diseases represented by specialists from four countries (Figure 2). 
Specialists in epidemiology and emerging infectious agents are also 
represented and add to the breadth of the group. To ensure an appropriate 
awareness of the potentials and/or the limitations of fractionation to the 
group, training seminars in fi-actionation initiated the early meetings. To 
ensure a high level of commitment to the counsel, Centeon membership 
includes the Vice-President of Clinical Research and Development, the 
Vice-President of Pre-Clinical Research and Development, the Head of 
Virology Research, and company specialists in validation and process 
development. A scientist with long-term research expertise in prion 
science and CJD has been added to Centeon and also sits on TASC. 

Although the scientific and medical communities have been unable to 
agree on the specific risk which the CJD agent represents to plasma 
products and have termed it a “theoretical risk,” Centeon has invested 
significant resources in furthering research to understand the agent and 
developing methods to improve its detection and elimination. Figure 3 
provides details on a research contract initiated in 1 996 with the laboratory 
of Dr. Stanley Prusiner, the world expert in prion science, to enhance 
understanding of the agent and develop a specific rapid bioassay in 
transgenic animals sensitive to human prions. Specific goals have been 
agreed upon and research activities initiated in 1996 (Figure 4). As part of 
the program, conferences have been held exchanging specific knowledge 
between the laboratories (Centeon’s and Prusiner’s) to promote the 
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opportunity for each of the laboratories to better understand how their 
particular and unique knowledge could be applied by the other (Figure 5). 
Specific areas under discussion are shown in Figure 6 and interim progress 
will be discussed with FDA as data become available. 
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Mr. Shays. Ms. Preston, and then we’ll get to questions. 

I would like to note for the record that we’re joined by the truly 
distinguished chairman of our committee, Mr. Burton, and we ap- 
preciate his being here. I was thinking as he walked in he thought, 
what am I getting myself into here, bringing out one chart after 
another. This is what one of your committees does, Mr. Chairman. 

Ms. Preston. Mr. Chairman, and members of the committee, la- 
dies and gentlemen, I am Sue Preston, vice president of Quality 
and Regulatory Affairs, Alpha Therapeutic Corp., located in Los 
Angeles, CA. We process human plasma into life-saving treatments 
for patients with immunodeficiency, hemophilia, and trauma vic- 
tims. Immunoglobulins, Factor VIII, Factor IX, and albumin are 
some of the products that are licensed by the Food and Drug Ad- 
ministration. We have additional biologic products and drugs in 
clinical trials. Alpha Therapeutic Corp. markets products in the 
United States and in over 50 countries worldwide. 

I would like to talk to you today about the multiple measures 
that our industry and Alpha Therapeutic Corp. have incorporated 
to ensure safe and effective products. Reduction in the risk of donor 
exposure, sometimes referred to as pool size reduction, is only one 
measure of many measures, some of which are more than effective 
and have a broader impact. The chart depicts many of the vol- 
untary and mandatory safety measures incorporated in our proc- 
esses. 

Beginning with the population of donors, we voluntarily have im- 
plemented industry quality plasma program standards for viral 
marker testing. Each and every donor from whom we collect plas- 
ma, we have an extensive medical screening and testing program. 
The FDA has regulations which require asking the donor about 
high-risk behavior, medical history, and CJD. We have voluntarily 
added several additional requirements, such as an age limit less 
than 60 years, and deferring donors with a history of corneal trans- 
plants to further preclude the risk of CJD. Every donor is screened 
against the National Donor Deferral Registry for a history of posi- 
tive viral marker testing. Furthermore, we conduct drug screening 
as part of our donor acceptance program. 

Every donor is examined at each donation for health status, and 
samples of blood are tested for normal levels of protein and hemo- 
globin as required by regulations. Alpha Therapeutic Corp. per- 
forms physician-supervised extended medical screening and ad- 
heres to the industry voluntary standards for accepting donations 
from only qualified donors; that is, those with two or more dona- 
tions with all negative viral marker tests. 

Over 95 percent of our donations come from repeat donors. These 
donors are well known to our plasmapheresis medical staff, as we 
see these donors several times each month. Our donors in plasma- 
pheresis centers are part of the communities in which they’re lo- 
cated. 

The next step in the process is testing samples from each and 
every donation for the presence of viral markers, such as hepatitis 
B antigen, hepatitis C antibodies, human immunodeficiency virus 
antigen, and antibodies. 

At our Memphis laboratory, we test for the level of liver enzymes 
so that donors with liver disease are deferred appropriately. We 
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have a double identification system on our plasma collection bottles 
and our sample tubes so that sample mixups with test results are 
virtually eliminated. We adhere to the industry standards with re- 
spect to holding plasma units to assist in retrieving units from do- 
nors who subsequently test positive for viral markers. We maintain 
backup samples of our donations if additional testing is necessary. 

Alpha Therapeutic Corp. has implemented many voluntary meas- 
ures such as testing for viral markers in minipools over and above 
the individual units testing. For instance, we utilize a different test 
kit for detection of HIV antibodies to exclude test errors. We have 
begun clinical trials on the ability of the most sensitive test method 
available, polymerase chain reaction, in minipools to detect viral 
nucleic acid material from HIV and HCV. 

Our manufacturing process begins with the voluntary testing of 
samples from our plasma pool after all of the donations are pooled 
for hepatitis B antigen and hepatitis C antibodies and with two dif- 
ferent test kits for the absence of HIV antibodies. 

We have already incorporated steps to reduce the donor exposure 
in the final products as outlined in our IPPIA presentation. 

For our products, safety is a combination of many factors, but the 
most important for currently known pathogenic acts and possibly 
for those that are unknown remains our manufacturing process 
itself 

The FDA mandates the viral inactivation step of heat treatment 
or pasteurization for albumin products. In each of our processes, we 
incorporate steps to remove or inactivate viruses such as solvent 
detergent treatment that inactivates HIV, HBV, and HCV very effi- 
ciently. 

Other steps have been added to reduce the potential for other 
types of viruses such as hepatitis A or parvovirus. We are exploring 
a step with some preliminary information on CJD infectivity re- 
moval. However, much additional research will be necessary to con- 
firm these very preliminary results. 

During the course of the manufacturing process, samples are 
taken for testing. Samples of the final container batch are sub- 
jected to a large battery of tests. Sterility, potency, purity, safety, 
and stability are mandated by the regulations or in our product li- 
censes. We have implemented voluntary testing for hepatitis B 
antigen and antibodies for hepatitis C and HIV. 

Since March 1996, Alpha Therapeutic Corp. has also tested sam- 
ples from each final container batch for the absence of viral nucleic 
acids by polymerase chain reaction, for hepatitis A, hepatitis B, 
hepatitis C, and HIV. Only negative lots are released for distribu- 
tion. 

Alpha Therapeutic continues to monitor the product safety once 
it leaves our doors through marketing surveillance. We report ad- 
verse events promptly to the FDA. We conduct ongoing clinical 
trials with our products to continuously monitor the safety and effi- 
cacy as we improve processes. We seek and receive constant feed- 
back from recipients of our products. In the event that we have dis- 
covered subsequent to product distribution a potential risk, we 
work with our customers, consumer groups, and regulatory agen- 
cies to take the appropriate actions to eliminate the risk through 
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quarantine or recall notifications. We support the initiatives as de- 
scribed in the IPPIA testimony with respect to notification. 

We will never rest in our vigilance for safety. Our scientists work 
tirelessly to develop improved methods for ensuring safety through 
better manufacturing processes or improved tests. We cooperate 
with other corporations to develop more sensitive methods for de- 
tecting disease. We participate in the research consortium for plas- 
ma science for developing better viral inactivation processes. We 
encourage our industry organization to increase standards of excel- 
lence. We continue to work with regulatory agencies around the 
world 

Mr. Shays. OK. 

Ms. Preston [continuing]. To ensure we can supply the most 
safest and efficacious products. Thank you. 

Mr. Shays. Thank you. 

[The prepared statement of Ms. Preston follows:] 
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Foreword 


This document is in response to an invitation from the Congress of the United 
States House of Representatives’ Committee on Government Reform and 
Oversight, Subcommittee on Human Resources and Chairman Christopher 
Shays for Ms. M. Sue Preston’s testimony, on behalf of the Alpha 
Therapeutic Corporation, for a scheduled hearing on July 31 , 1997, 
concerning the safety implications of plasma pool sizes in the manufacture of 
fractionated plasma products. 

The information submitted herein contains trade secrets and/or is confidential 
and may not be revealed or disclosed without the prior written authorization of 
the Alpha Therapeutic Corporation. 

The lifesaving benefits of plasma have been recognized throughout history. 
This liquid portion of human blood contains essential components including 
blood clotting factors, immune globulin antibodies and plasma volume 
expanders. It was in the 1940s, when researchers at Harvard University 
launched a project to “fractionate” plasma, or separate its components, that 
the modern plasma age was born. 

From the very beginning. Alpha Therapeutic Corporation has provided 
leadership in sourcing, manufacturing and distributing plasma derived 
pharmaceutical products. Alpha evolved from Courtland Laboratories, which 
started in Los Angeles in 1948 and later became Abbott Laboratories. Alpha 
was incorporated in California in 1978 as a wholly owned subsidiary of the 
Green Cross Corporation of Osaka, Japan. 

With continued growth, Alpha now has worldwide sales nearing $400 million 
and employs over 2,600 dedicated people, who work in our manufacturing 
facilities, research laboratories, warehouses, donor centers and corporate 
offices. Other facilities include international subsidiaries, the Memphis testing 
laboratory, a specialty plastics plant and Alpha Therapeutic Services, a 
subsidiary which provides home infusion products and services. 

This involvement in the entire plasma production process reflects Alpha’s 
commitment to people, from the employees who make our products to the 
patients who receive them. 
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I. INTRODUCTION 

It is the understanding of Alpha Therapeutic Corporation that the Committee 
on Government Oversight and Reform, the Subcommittee on Human 
Resources and its chairman Christopher Shays have scheduled this hearing 
in an effort to discuss arguments in favor of limiting plasma pool sizes in an 
effort to reduce the risk of infectious disease transmission and to reduce the 
impact of product recalls. A copy of the letter of invitation to testify is 
provided following this introduction. 

This testimony is intended to discuss the safety implications of plasma pool 
sizes in Alpha Therapeutic Corporation's fractionated plasma products. This 
testimony considers the risks and safety associated with Alpha Therapeutic 
Corporation plasma products and addresses the efforts to detect and remove 
the agent of Creutzfeldt-Jacob Disease (CJD). Furthermore, we provide 
testimony on considerations for recall and notification efficiency. 

As we discuss our therapeutic products, we must also consider the number of 
other products that incorporate our products as reagents and stabilizers. A 
number of recombinant DNA products utilize our albumin products during the 
course of manufacture or as a final container stabilizer. Some contrast 
agents are manufactured with human albumin as a base. Furthermore, as 
the need for tissue preservation, such as for in vitro fertilization, increases, 
our products touch more recipients. 
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M. Sue Preston 
Page 2 

Witnesses are asked to provide 100 copies of their prepared testimony (with 20 of these 
unstapled), delivered to the subcommittee office, Rayburn B-372, at least 48 hours prior to the 
hearing. In order to facilitate printing of the hearing record, we would also appreciate receivii^ 
an exact copy of your testimony on a 3.5 inch computer diskette. (See enclosed form.) 

Pursuant to House rules, please submit with your testimony a curriculum vitae and a written 
disclosure of the amount and source (by agency and program) of any federal grant (or subgrant) 
or contract (or subcontract) received during the current fiscal year or either of the two previous 
fiscal years by you or the organization or entity you represent. 

Under the Congressional Accountability Act, the House of Representatives must be in 
compliance with the Americans with Disabilities Act. Persons requiring special accommodations 
should contact Jared Carpenter of the subcommittee staff at least 4 business days prior to the 
scheduled hearing. 

If you have any questions, please call Anne Marie Finley of the subcommittee staff at (202) 225- 
2548 . 

We look forward to your testimony at the hearing. 



cc: Rep. Dan Burton 

Rep. Vince Snowbarger 
Rep. Edolphus Towns 
Rep. Henry Waxman 
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II. SUMMARY 

A. Oral Testimony by M. Sue Preston 


Good Afternoon Ladies and Gentlemen. I am Sue Preston, Vice President of 
Quality and Regulatory from Alpha Therapeutic Corporation located in Los 
Angeles California. We process human plasma into life-saving treatments for 
patients with immunodeficiency, hemophilia, and trauma victims. 
Immunoglobulin, Factor VIII, Factor IX, and albumin are some of the products 
that are licensed by the Food and Drug Administration. We have additional 
biological products and drugs in clinical trials. Alpha Therapeutic Corporation 
markets products in the United States and in over 50 countries in the world in 
compliance with US and international regulatory requirements. 

I would like to talk with you today about the multiple measures that our 
industry and Alpha Therapeutic Corporation have incorporated to assure safe 
and effective products. Reduction in the risk of donor exposure, sometimes 
referred to as pool size reduction, is only one measure of many alternative 
measures that are much more effective and have a broader impact. This 
chart depicts many of the voluntary and mandatory safety measures 
incorporated in our process. Beginning with the population of donors, we 
voluntarily have implemented industry Quality Plasma Program standards for 
viral marker testing. 

For each and every donor from whom we collect plasma, we have an 
extensive medical screening and testing program. The FDA has regulations 
which require asking the donor about high risk behavior, medical history and 
CJD risk. We have voluntarily added several additional requirements such as 
an age limit less than 60 years and to defer donors with a history of corneal 
transplants to further preclude the risk for CJD. Every donor is screened 
against the National Donor Deferral Registry for history of positive viral 
marker testing. Furthermore, we conduct drug screening as part of our 
donor acceptance program. Every donor is examined at each donation for 
health status and samples of blood are tested for normal levels of protein and 
hemoglobin as required by the regulations. Alpha Therapeutic Corporation 
performs physician-supervised extended medical screening and adheres to 
the industry voluntary standards for accepting donations from only qualified 
donors, those with two or more donations with all negative viral marker tests. 
Over 95% of our donations come from repeat donors; these donors are well 
known to our plasmapheresis center medical staff as we see these donors 
several times each month. Our donors and plasmapheresis centers are an 
integral part of the communities in which they are located. 
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The next step in the process is testing samples from each and every donation 
for the presence of viral markers such as hepatitis B antigen, hepatitis C 
antibodies, human immunodeficiency virus (HIV) antigen and antibodies as 
required by the FDA. At our Memphis Laboratory, we test for the level of liver 
enzymes so that donors with liver disease are deferred appropriately. We 
have a double identification system on our plasma collection bottles and our 
sample tubes so that sample mix-ups are virtually eliminated. \Ne adhere to 
the industry sfendards with respect to holding plasma units to assist in 
retrieving units fiom donors who subsequently test positive for viral markers. 
We maintain back up samples of our donations as a precaution if additional 
testing is necessary. 

Alpha Therapeutic Corporation has implemented many voluntary measures 
such as testing for viral markers in mini-pools over and above the individual 
unit testing. For instance, we utilize a different test kit for detection of HIV 
antibodies to also exclude test errors. We have begun clinical trials on the 
ability of the most sensitive test available, polymerase chain reaction in mini- 
pools to detect viral nucleic acid material from HIV or HCV. 

Our manufacturing process begins with voluntary testing of samples from the 
plasma pool for hepatitis B antigen and hepatitis C antibodies and with two 
different test kits for the absence of HIV antibodies. We have already 
incorporated steps to reduce the donor exposure in the final products as 
outlined in the IPPIA presentation. 

For our products, safety is a combination of many factors, but the most 
important for currently known pathogenic agents and, possibly those that are 
unknown, remains the manufacturing process itself. The FDA mandates the 
viral inactivation step of heat treatment or pasteurization for albumin 
products. In each of our processes, we incorporate steps to remove or 
inactivate viruses such as solvent-detergent treatment that inactivates HIV, 
HBV and HCV very efficiently. Other steps have been added to reduce the 
potential for other types of viruses such as hepatitis A or parvovirus. We are 
exploring a step with some preliminary infomiation on CJD infectivity removal. 
Additional research efforts will be necessary to confirm the preliminary 
results. 

During the course of the manufecturing process, samples are taken for 
testing. Samples of the final container batch are subjected to a battery of 
tests. Sterility, potency, purity, safety and stability are mandated by the 
regulations or in our product licenses issued by the FDA. We have 
implemented voluntary testing for hepatitis B antigen and antibodies for 
hepatitis C and HIV. Since March 1996, Alpha Therapeutic Corporation has 
also tested samples from each final container batch for the absence of viral 
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nucleic acid by polymerase chain reaction for hepatitis A, hepatitis B, 
hepatitis C and HIV. Only negative lots are released for distribution. 

Alpha Therapeutic Corporation continues to monitor the product safety once it 
leaves our doors through marketing surveillance. We report adverse events 
promptly to the FDA. Furthermore, we conduct on-going clinical trials with 
our products to continuously monitor the safety and efficacy as we improve 
our processes. We seek and receive constant feedback from recipients of 
our products. In the event that we have discovered subsequent to product 
distribution, a potential risk, we work Vfltti our customers, consumer groups 
and regulatory agencies to take the appropriate actions to eliminate the risk 
though quarantine or recall notifications. We support the initiatives as 
described in the IPPIA testimony. 

We will never rest in our vigilance for safety. Our scientist work tirelessly to 
develop improved methods for ensuring safety through better manufacturing 
processes or improved tests. We cooperate with other corporations to 
develop more sensitive methods for detecting disease. We participate in the 
research consortium for developing better viral inactivation processes. We 
encourage our industry organizations to embrace standards of excellence. 

We continue to work with regulatory agencies around the world to assure that 
we supply the safest and most efficacious products through implementation 
of proactive safeguards and improved processes. Alpha Therapeutic 
Coqjoration will never rest in our vigilance for safety. 

Thank you for your attention to our presentation. 
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II. C. Curriculum Vitae, M. Sue Preston 

Title : Vice President, Quality & Regulatory Affairs 

Business Address : 

Alpha Therapeutic Corporation 
5555 Valley Boulevard 
Los Angeles, CA 90032 
213-227-7580 
Facsimile: 213-227-9053 

Education : 

1981 - 1985 University of Maryland, College Park 

Graduate Coursework, Biochemistry and Physiology 

1974 Lycoming College, Williamsport, PA 

BA, Cum Laude, Biology Major, Chemistry Minor 


Professional Experience : 


1 997 to Present Vice President, Quality and Regulatory Affairs 
Alpha Therapeutic Corporation 
Los Angeles, CA 90032 

1 993 -1997 Vice President, Regulatory Affairs 
Alpha Therapeutic Corporation 
Los Angeles, CA 90032 

1 992 - 1 993 Director. Regulatory Affairs and Quality Assurance 
Medarex, Inc. 

12 Commerce Avenue 
West Lebanon, NH 03784 


1 990 - 1 992 Director Regulatory Affairs and Quality Assurance 

Trancel Corporation 
1201 Wakeham Avenue 
Santa Ana, CA 


1 988 - 1 990 Manager, Regulatory Affairs 
Baxter Healthcare Corporation 
550 North Brand Avenue 
Glendale, CA 
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1980-1988 Biologist and Regufatoiy Coordinator 

Plasma Proteins Laboratory 
FDA/CBER, Division of Blood and Blood Products 
Bethesda, Maryland 

1974-1980 Biologist 

NIH 

Bethesda, MD 

Professional Organizations : 

Drug Information Association 
American Heart Association 
Tissue Culture Association 
Regulatory Affairs Professional Society 
American Society of Quality Control 

Honors and Awards 

Commissioners Special Citation - 1988 
Quality Performance Award - 1985 

Commendable Services Award - Public Health Service Division - 1984 
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June 1997 


December 1996 


November 1989 


January 1988 


September 1982 


May 1980 


October 1977 


Ecesentatfons 

Practical Implications of Pool Size Reduction 
American Blood Resource Association Plasma Forum 
Washington, DC 

Plasma Product Safety & Supply 
Blood Products Advisory Committee 
Rockville, Maryland 

International Regulatory Strategy for Recombinant 
Antihemophilic Factor 
Baxter International 
Brussels, Belgium 

Inactivation of AIDS Virus by Ethanol Fractionation 
Workshop on the Safety of Intravenous Immunoglobulin 
Preparations with Respect to Transmission f Hepatitis 
and AIDS Viruses 

Central Laboratory Blood Transfusion Service 
Swiss Red Cross 
Berne, Switzerland 

High Perfonnance Chromatography Profiles of Plasma 
Derivatives Workshop on the Molecular Integrity of 
Plasma and Cell-Derived Products 
FDA. OB 
Bethesda, MD 

A Probe for the Organization of Beta-Ardenergic 
Receptor Regulated Adenylate Cyclase System in 
Turkey Ethrocyte Membranes by Use of a 
Complementation Assay 
Federation Meetings 
Washington, DC 

Effects of Lipid Perturbents on Adenylate Cyclase 
Components in Hepatic Plasma Membranes 
Federation Meetings 
Atlanta, GA 
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III. Background 

A. Alpha Therapeutic Corporation Products and Current Manufacturing 
Practices 

The manufacturing practices of Alpha Therapeutic Corporation for 
fractionating plasma products are regulated and approved by the Food and 
Drug Administration. All improved manufacturing processes have been 
implemented in an effort to provide safer and more efficacious products for 
our redpients. The follovtring table represents manufacturing modifications by 
the Alpha Therapeutic Corporation that were made to improve viral 
inactivation: 


Table 1 . Process improvements for Alpha’s Products 


Product 

Virus Inactivation 
Method Change 

Date Approved 

Albumin, (Human) 

Heat Treatment 

1951 

Albutein® 

(Pasteurization) 


Plasma Protein 
Fraction (PPF) 



Plasmatein® 



Factor VIII (AHF) 



Profilate® 

Heat Treatment 

1984 

Alphanate® 

Solvent Detergent 

1990 


Dual Viral Inactivation 
(Solvent Detergent/Heat 
Treatment) 

1997 

Factor IX (CFN) 



Profilnine® 

Heat Treatment 
in n-heptene slurry 

1984 

AlphaNine® 

Heat Treatment 
in n-heptane slurry 

1990 


Solvent Detergent) 

1992 


Dual Viral Inactivation 
(Virus filtered/ Solvent 
Detergent) 

1996 

IGIV 



Venoglobulin® 

Solvent Detergent 

1991 


I 
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Plasma Processing 

Human plasma is the raw material that is the basis for all of our licensed 
products. Alpha Therapeutic Corporation currently owns or has contract 
with nearly 100 donor centers. Each of the donor centers utilizes a process 
called autopheresis thatseparates the human plasma from whole human 
blood. The autopheresis procedure allows for the plasma to be collected into 
a single collection bottle with an integral testing tube attached to the bottle. 
Then the autopherisis procedure allows the blood donor’s red and white 
blood cells along with the their platelets to be safely returned into their body. 
The plasma in the collection bottle is stored in a freezer while the sample Is 
sent to the Alpha Therapeutic Corporation Memphis Laboratory for viral 
marker testing. The plasma is then sent to the Alpha Therapeutic 
Corporation’s Quarantine Storage Warehouse until a suitable time has 
elapsed and each unit of plasma can be 100% inspected for quality. 


Manufaraurino Plasma Pools 

Alpha Therapeutic Corporation’s products are derived from flactionating or 
refining pools of human plasma into different proteins and immunoglobulins. 
There are over 100 proteins in plasma from healthy individuals. Generally, 
proteins are removed in a certain orderdependent on biological and chemical 
processing considerations. Plasma is thawed and centrifuged into 
cryoprecipitate which Is purified into Antihemophilic Factor (AHF) of Factor 
VIII. Plasma with the AHF removed (AHF poor plasma) is then separated 
into Prothrombin Complex (PTC) or Coagulation Factor IX (CFN). The 
remaining material can be processed into either immunoglobulins, Plasma 
Protein Fraction (PPF) and/ or Albumin. Alpha Therapeutic Corporation is 
also developing purification processes that will allow us to provide the 
Fibrinogen, Alpha 1-Proteinase Inhibitor and Cl- Esterase inhibitor for clinical 
trials. All of our products are administered intravenously. A simplified flow 
diagram has been provided on the next page which demonstrates the entire 
process of manufacturing the proteins and immunoglobulins from human 
plasma. 
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Albumin Process 

The albumin fractionation process is based on Dr. Edwin Cohn’s cold alcohol 
fractionation/purification process’'^. As previously explained, the process of 
manufacturing Albumin (Human) is an integral part of the entire 
manufacturing system. Looking at the preceding manufacturing flow 
diagram, the amount of albumin actually produced is only one product of 
many from the same plasma donors. As each of the different products are 
removed from the plasma, a precipitate or paste remains. These batches of 
paste occur throughout the entire manu^cturing process and are defined as 
intermediate products. In order to maximize the output yield and efficiently 
utilize the fractionation equipment for processing, purifying, and virus 
inactivation, it is necessary to combine different batches of the intermediate 
products before they are further processed. As illustrated in the simplified 
albumin batch process diagram below, it is necessary to have two starting 
batches of plasma to make four batches of intermediate product which are 
finally processed to make a single lot of final product. After the product has 
been purified, Albutein® and Plasmatein® are heated at 60 °C for ten hours. 


Simplified Aibumin Batch Process 
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AHF Process 

Alphanate® is prepared from pooled human plasma by cryoprera'pitation of 
the Factor VIII, fractional solubilization and further purification employing 
heparin-coupled, cross-linked agarose which has an affinity to the heparin 
binding domain of vWF/FVIII.C complex. The product is treated with a 
mixture of tt1{n-butyl) phosphate (TNBP) and polysorbate 80 to reduce the 
risks of transmission of viral Infertion. In order to provide an additional 
safeguard against potential non-lipid enveloped viral contamninants, the 
product is also subjected to an 80 ®C heat treatment for 72 hours. The Factor 
VIII (AHF) manufacturing process also utilizes the combining of different 
intermediate batch products. In addition to the intermediate batch products 
being combined, final container Albumin is added to the product as a 
stabilizer. If the Factor VIII process includes three plasma lots as starting 
material and the Albumin process has two plasma lots as starting material, 
then there would be a minimum of five plasma lots or pools required to make 
the AHF product. The illustration below has been simplified and does not 
include all of the processes and intermediate products for the final product. 

Another important consideration for the processing of AHF is that a large, 
companion protein, von Willebrand Factor, vWF is co-purified with the Factor 
VIII. This process is not included in recombinant DMA or monoclonal 
antibody purified Factor VIII products. Von Willebrands’ disease, caused by 
deficiencies in vWF, is an inherited bleeding disorder affecting both males 
and females. Alphanate® with vWF Factor VIII complex is in clinical trials to 
test treatment of this disorder. 

AHF Simplified Batch Process 


Plasma Pool 


Plasma Pool 


Plasma Pool 







Cryo. Paste 


Cryo. Paste 


Cryo. Paste 
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Prothrombin Complex (PTC^ Process 

Profilnine® is a non-activated Factor IX Complex (PTC) prepared from pooled 
human plasma and purified by DEAE cellulose adsorption. Profilnine® is 
treated with a mixture of the organic solvent tri(n-butyl)phosphate and the 
nonionic detergent polysorbate 80 (Solvent Detergent Mixture) to reduce risks 
of transmission of viral infection. The (PTC) process utilizes similar batch 
processing as described for Albumin and AHF. 


CFN Process 

Alphanine® , Coagulation Factor IX (Human), is a highly purified, solvent 
detergent treated, virus filtered preparation of Factor IX derived from human 
plasma. The CFN process also utilizes similar batch processing as described 
for Albumin and AHF. 


IGIV Process 

Immune Globulin Intravenous (Human), Venoglobulin®-S Solution Solvent 
Detergent Treated, is a sterile, highly purified solution of intact unmodified 
human immunoglobulin G intend for intravenous use. Immunoglobulin G is 
isolated from human plasma by Cohn-Oncley cold alcohol fractionation and 
ion exchange chromatography. The manufacturing process includes 
treatment with a mixture of tri-n-butyl phosphate (TNBP) and polysorbate 80. 
The IGIV process is much more complex with many more intermediate 
processes required to purify the final product. It is also ensures that the 
antibodies come from a donor population with geographic diversity in order 
for the product to provide broad spectrum antibodies. The IGIV is also 
stabilized with Albumin and thus a higher number of donors will be normally 
included in the manufacturing of this product. 


Critical Proteins 

When processing Source Plasma, the dosage of each of the critical proteins 
should be considered. The levels of these critical proteins in one unit of 
Source Plasma purify to 0.03 doses of Factor VIII, 0.07 doses of Factor IX, 
0.05 doses of IGIV and 0.82 doses of Albumin. 
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III. Background 

B. Summary of Pool Sizes and Donor Exposure Related Final 
Products 

The manufacturing records for final products were reviewed for the months of 
April through June of 1997 and the number of donors associated writh each of 
the final products was estimated. Because it is difficult to actually detennine 
the number of unique donors in each manufacturing pool, the conservative 
estimate of one donor for every unit of plasma was assumed. It was then 
determined which plasma pools contribute to each of the intermediate 
products and which of the intemiediate products went into each of the final 
products. A summary of the actual manufacturing production lots has been 
provided below for each of Alpha Therapeutic Corporation’s licensed 
products. Please note that final container Albumin is added in the 
manufacturing of both AHF and IGIV as stabilizer and the number of donors 
associated with the Albumin lots has been estimated and included to show 
the true association of donors to final container iots. 

During the last six months there were no finai products produced from 
Recovered Plasma, plasma collected from whole blood donors. Alpha may 
elect to use Recovered Plasma, as permitted by our approved product 
licenses, in the future. 


Table 2 . Range of Donors Associated with Manufacturing 
of the Final Product Lots 


ATC PfOduCt 

Range of Donors Associated ” 
wifo the Manufacturing of the 
Final Product Lots 
(ATC May -June 97 ) : 

Albumin (5%) 

5,978 - 68,544 donors 

Albumin (25 %) 

10,482 - 102,879 donors 

Factor Vm 

63,228 - 98,294 donors 

Factor IX 

22,317 -33,119 donors 

IGIV 

75,543 - 125,637 donors 
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III. Background 

C. Manufacturing Considerations for Reducing Plasma Pool Size 

Alpha Therapeutic Corporation is cunently manufacturing at full capacity and 
reducing the number of donors associated with the final products would have 
an immediate effect on the output of the final product. Because less plasma 
would be processed, less product would be made. The following table 
represents estimates for the loss of output for the active ingredient for each of 
Alpha’s products: 


Table 3. Percentage of Final Product Lost 

when Reducing Manufacturing Scale 


Product 

60,000 donor 
pool limit 

15,000 donor 
pool limit 

5,000 donor 
pool limit 

Albumin 

5% 

10% 

20% 

Factor VIII 
(AHF) 

5-10% 

43% 

68% 

Factor IX (CFN) 

0% 

50% 

50% 

IGIV 

5-10% 

31% 

41% 


Alpha Therapeutic Corporation is committed to voluntarily limit our final 
product donor exposure to the 60,000 limit wKh minimal yield losses by the 
end of 1 997. As discussed in the previous sections all of the processes are 
interrelated and reducing plasma input would effect the production cycles and 
schedules for all of the products. Moving to the lower limit of 15,000 donation 
exposures or 5,000 donation exposures would require extensive 
capitalization and construction in order to prevent output loss. The amount of 
land, equipment, utiiities and human resources would have to be increased 
before full production could be resumed. All of the manufacturing expansions 
would need to be planned, validated and then an extensive establishment 
license application procedure with the FDA would need implementing. 
Changes of this magnitude in a phannaceutical manufacturing industry 
normally require a minimum of five years before license approval can be 
obtained. 
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IV. SAFETY AND PLASMA DERIVATIVES 
A. Safety Related to the Size of Plasma Pools 

The issue of safety as related to the size of plasma pools was first expressed 
at the March 1995 meeting of the Blood Products Advisory Committee when 
Dr. Lynch presented the results of his modeling on the risk to one-time and 
chronic recipients with agents of different prevalence and the size of the 
plasma pools. It should be noted that a more precise term for reduction in 
plasma pool size should be the donor exposure in a final container lot. We 
have noted the various presentations made by FDA, consumer group 
representatives and industry officials may be inconsistent with respect to the 
term pool size reduction. At one point in the earlier discussions, pool size 
reduction was interpreted to mean the reduction of the plasma pooling 
operations, with no impact on the combination of intemnediates during the 
purification processes or the addition of Albumin (Human) as a stabilizer as 
described in the previous section. To prevent confusion, the reduction in 
donor exposure will be discussed in our written testimony. To be absolutely 
clear, donor exposure is different from donation exposure. Donor exposure 
counts the number of donors in a final container lot. Donation exposure 
would count every donation in a final container lot even if the purified protein 
from several donations from the same individual were included in the final 
container lot. For the record. Alpha Therapeutic Corporation does not concur 
with the FDA’s proposal that there should be two standards, one for Source 
Plasma and a different standard for Recovered Plasma. 

Let us review the concern of safety with respect to donor exposure. 

Dr. Lynch from the Office of Blood Research and Review published an 
article® in Transfusion which mathematically modeled the risk of exposure to 
a pathogenic agent when donor numbers increased and the prevalence of 
the infectious agent varied. The author makes a statement that is the 
foundation for our testimony “Compared to other measures, such as donor 
screening and deferral and virus inactivation or removal during processing, 
restricting the manufacturing scale would be a relatively ineffective measure 
for improving safety." The only case when limiting donor exposure may be 
marginally beneficial is for one-time recipients for the emergence of an un- 
known infectious agent with extremely low prevalence for which the current 
manufacturing processes do not inactivate or remove that agent. As an 
example. Dr. Lynch and his co-authors calculate that for an agent with a 
prevalence of 1 in one million, a maximum donor exposure of 10,000 donors 
would yield a 1 in 100 chance of exposure to that agent for a one-time 
recipient. Is a 1% risk an acceptable level of risk? The number of 
independent infusions to obtain a 100% risk of exposure for the lifetime 
recipients of plasma derivatives is very quickly reached and is not 
significantly decreased by reducing donor exposure. The prevalence of CJD 
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is probably in the order of 1 in 50,000. Table 1 from the Transfusion article is 
partially reproduced below to illustrate the marginal effects of reduction of 
donor exposure: 

Table 1 Effect of manufacturing scale on risk of exposure 


Scale of manufacturing 

Number of Independent infusions 

{number of donors) 

1 

10 

100 

Prevalence of agent = 1 in 500,000 




60,000 

11% 

70% 

100% 

25,000 

5% 

39% 

99% 

10,000 

2% 

18% 

86% 

6,000 

1% 

11% 

70% 

2,500 

0.5% 

5% 

39% 

1,000 

0.2% 

2% 

18% 

Prevalence of agent = 1 in 50,000 




60,000 

70% 

100% 

100% 

25,000 

39% 

99% 

100% 

10,000 

18% 

86% 

100% 

6,000 

11% 

70% 

100% 

2,500 

5% 

39% 

99% 

1,000 

2% 

18% 

86% 


The authors of the paper made several assumptions in order to make any 
mathematical calculations. Two important assumptions were that (1) there 
was no difference in exposure and infectivity, and that (2) the process did not 
alter the exposure or infectivity. As stated by the authors, the risk of 
exposure does not necessarily equate to the risk of infection. Rather, in all 
cases, risk of exposure is greater than or equal to the rate of infection. Thus, 
this model presented provides worst-case estimates of risk. These 
assumptions can be made to allow for worst-case mathematical modeling but 
are not supported by actual data. A review of the most recent transmission 
of a virai agent by a plasma derivative will help illustrate that infectivity does 
not equate with exposure. The example is the transmission of hepatitis C by 
an Immune Globulin Intravenous (Human) preparation, Gammagard®. Dr. 
Bresee and his colleagues presented an analysis^ of the seroconversion of 
recipients of Gammagard® showing that the risk of seroconversion for 
markers of hepatitis C increased with the number of HCV RNA-positive lots 
infused and the quantity of HCV RNA material infused. Importantly, not all 
recipients were infected as the highest percentage of seroconversions seen 
vwith the frtghest levels of HCV RNA infused did not exceed 30%. The 
reasons for not observing seroconversions in 100% of the recipiente may, in 
part, be attributed to the fact that infectivity does not equate to exposure. 
There are many factors that contribute to the loss of infectivity - from the 
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recipient’s susceptibility to the reduction of infectiousness related to steps in 
the manufacture of the product. Furthermore, the data presented in tfiis 
article support two more effective safety measures; (1) implementation 
of viral inactivation and removal methods in the purification process, 
and (2) implementation of polymerase chain reaction testing for HCV 
RNA in the final product 

In consideration of the second assumption, the purification processes 
contribute to the elimination or reduction of infectious agente in the final 
product plasma derivatives. An example is reduction of human 
immunodeficiency virus during the Cohn-Oncley fractionation process as 
described in elegant experiments performed in government and industry 
iaboratories.® ® '' ® Aithough these steps had been part of the purification 
process, the steps contributed significantly to the safety of the products as no 
cases of transmission of HiV through Albumin or immunoglobulin products 
have been found. Other steps, added as specific virus inactivation steps, 
such as solvent-detergent treatment have inactivated or removed specific 
viruses and have been found subsequentiy to inactivate or remove other 
viruses. For instance, solvent-detergent treatment for coagulation products, 
studied in over 400 recipients, showed no evidence of infectious agent 
transmission.^ Dr. Horowitz and colleagues present data for over 3.8 million 
doses of Factor Viil without transmission of iipid enveioped viruses such as 
HIV, hepatitis B or hepatitis C. 

It is vitally important to consider and test the hypothesis before changing a 
validated manufacturing process. An example of a change postulated to be 
beneficial - that of screening plasma for fractionation for the absence of 
antibodies to hepatitis C virus - upset the delicate balance of safety for one 
of the immunoglobulin products. This example reminds us of the need to 
develop tests for antigens or viral particles; antibodies to pathogenic agents 
are desirable to complex viruses in the process and to protect recipients from 
infection, especially immunocompromised patients receiving 
immunoglobulins. Furthermore, Don Tankersley, in his presentation before 
the Blood Products Advisory Committee in December 1996, described his 
concerns that reducing donor exposure through reducing the manufacturing 
scale may have the opposite effect of decreasing safety.'” He cites the effect 
of dilution, and the presence of neutralizing or complexing specific antibodies 
or fortuitous antibodies as factors that could be detrimentally affected by 
reductions in manufacturing scale. 
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Alpha Therapeutic Corporation has already implemented practices to limit the 
number of donors represented in our final container lots to not more than 
60,000 donors. These practices are in compliance with Current Good 
Manufacturing Practices and assure the consistency of our production 
methods. Some of the manufacturing scales for our products are well below 
the limit stated above and will remain so. We remain committed to working 
with regulatory authorities to constantly enhance our margin of safety through 
implementing the best measures as early as possible. However, we can not 
condone the change of validated methods without careful consideration of the 
consequences for both product safety and efficacy. 
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IV. Safety and Plasma Derivatives 

B. Safety and Donor Selection 


Source Plasma 

All human plasma collected for the manufacture of plasma Jerivatives 
marketed by Alpha Therapeutic Corporation meets the requirements of the 
US Code of Federal Regulations. These regulations include performing a 
physical, obtaining a medical history, determining donor health status by 
vital signs, total protein, hematocrit and periodic testing for syphilis (RPR) 
and Serum Protein Electrophoresis (SPE). Donors, who exhibit "High Risk 
Behavior" for AIDS and CJD are also excluded. 

Alpha Therapeutic Corporation has voluntarily implemented higher 
standards for donor requirements which involve participating in the 
American Blood Resource Association Quality Plasma Program (QPP). 

The QPP standards require donor centers to check a National Donor 
Deferral Registry before allowing a donor to participate. Donors are also 
screened for drugs and they are required to be a member of the 
community. In addition to the QPP standards. Alpha takes an extensive 
medical history from every new donor and as an additional precaution 
against CJD risk. Alpha will not take donors older than 60 years and will 
not take donors who have had a cornea transplant. Both of these 
exclusions reduce the risk of collecting from a donor who is at risk for 
CJD. Alpha accepts plasma for manufacturing from only "Qualified 
Donors” that have had a minimum of two donations with all negative viral 
marker tests. 

Plasma Collection Facilities 

Source Plasma (Human) is collected at US Food and Drug Administration 
(FDA) licensed plasmapheresis facilities. Alpha Therapeutic Corporation 
(ATC) currently owns and operates 63 licensed plasmapheresis 
establishments for the collection of Source Plasma (Human). Some 
plasma may also be obtained from other US FDA licensed plasmapheresis 
establishments contracted by ATC. All Source Plasma (Human) is 
collected in the United States and all plasmapheresis establishments are 
subject to periodic inspection by the US FDA to ensure compliance with 
the Code of Federal Regulations (CFR). 


All of the centers used for the collection of plasma are Quality Plasnia 
Program (QPP) certified and periodically monitored by the American'Blood 
Resources Association. 
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All donations are screened at an FDA inspected and licensed central 
testing laboratory owned and operated by ATC. 


Data on Epidemiology of Blood-Borne Infections 

Plasrna is not collected from areas or locations with high risk donor 
populations. 

All of the centers used for the collection of plasma are Quality Plasma 
Program (QPP) certified and periodically monitored by the American Blood 
Resources Association (ABRA). ABRA monitors viral marker rates and has 
established a QPP standard that each center must meet before certification 
can be issued. 

An ongoing evaluation of the epidemiology at the ATC and contract 
collection centers is conducted monthly. Results of Hepatitis B Surface 
Antigen (HBsAg), HIV-I antigen, antibodies to Human Immunodeficiency 
Virus Types 1 and 2, and antibodies to Hepatitis C Virus (HCV) testing 
are included in the epidemiology statistics evaluated. 


Nature of the Examination and Interview of Donors 

Each center, in accordance with the FDA approved procedures screens all 
donors to ensure that each person is in good health and that the plasma 
collected is not from a high risk population for blood-borne infections. 

This includes examination for signs and increased risk of Acquired 
Immunodeficiency Syndrome (AIDS). A review of the donor's medical 
history is conducted with a series of questions to determine any 
affiliations with groups known to be at greater risk for contracting AIDS. 
Copies of the donor examination form and screening questions follow on 
the next two pages. Both of these forms have been reviewed and 
approved by the FDA. These examinations and donor interviews are 
conducted in a voluntary self-exclusion confidential setting. 
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HIV HIGH RISK QUESTIONNAIRE 


Do you have AIDS, or have you ever had a positive test for the AIDS virus (HIV)? 

Have you ever taken illegal drugs wnth a needle, even one time? 

Have you taken doffing ^ctor concentrates for a bleeding disorder such as hemophilia? 

At any time since 1977, have you taken money or drugs 'or. •^ex? 

Male donors: Have you had sex with another man, even one time sin^ 1977? 

Female donors; -In the last 12 months have you had sex with a man who had sex, even one time 
since 1977, with another man? 

Have you had sex in the last 12 months with anyone who has AIDS or has had a positive test for 
the AIDS virus? 

Have you had sex In the last 12 months with anyone virho has ever taken illegal drugs with a 
needle? 

At any time in the last 1 2 months, have you given money or drugs to anyone to have sex with you' 

At any time in the last 12 months, have you nad sex with anyone who has taken money or drugs' 
for sex? 

Have you had sex in tfie last 12 months witn anyone who has taken dotting factor concentrates foi 
a bleeding disorder such as hemophilia 

In the last 12 months, have you had syphilis or gonorrhea, or have you been treated for syphilis or 
gonorrhea? 

In the last 12 months, have you received bioco or blood products by transfusion for any reason, 
such as an acddent or surgery? 

Were you bom in or have you lived in any of the following countries since 1977: Cameroon, 
Central African Republic. Chad, Congo. Equatorial Guinea, Gabon, or Nigeria? 

If you have traveled to any of the above countries since 1 977. did you receive a blood transfusion 
or any medical treatment with a product made from blood while you were in those countries? 

Have you had sexual contact with anyone who was bom in or lived in the above countries since 
1977? 

In the last 12 months, have you been an inmate of correctional institutions (induding jails and 
prisons) or been incarcerated for more than ~2 consecutive hours? 



friitiais of person obtaining history:. 


Date; 
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Quarantine Period and Procedures 

Alpha Therapeutic Corporation, in participation with the industry has 
voluntarily agreed to hold plasma in quarantine for not less than 30 days. 
This quarantine will be extended for not less than 60 days by the end of 
1 997. This quarantine adds another iayer of safety in that a donor's 
plasma can be retrieved from manufacturing should the donor 
subsequently test positive for a viral marker screen or new information is 
gathered concerning the safety of that plasma. This allows for a 
significant reduction in viral bioburden levels as the period immediately 
prior to antibody seroconversion is usually the period with high virus 
levels in plasma for blood borne-pathogens. For HIV the window period 
between infection and seroconversion is thought to be 22 days. For the 
HCV virus this seroconversion period is thought to be 98 days and for 56 
days for HBV. 

All units of Source Plasma (Human) collected by ATC and the contract 
centers are held in quarantine until each unit is visually inspected and 
each unit is verified with the test record to be non-reactive. Only after 
this inspection and all screening tests are acceptable can any plasma be 
released for manufacturing. 
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IV. SAFETY AND PLASMA DERIVATIVES 
C. Safety and Plasma Testing 

All tests for markers of infection for all Source Plasma donations collected 
by ATC and contract plasmapheresis centers are performed at Alpha 
Therapeutic Corporation's FDA licensed testing facility located at 5700 
Pleasant View Road, Memphis, Tennessee 38134. 

Tests and Specifications 

Individual Donations 

A sample of plasma is taken from each donor at the time of each donation 
and tested for the presence of Hepatitis B surface antigen (HBsAg), 
antibodies to Hepatitis C (Anti-HCV), HIV-1 antigen and antibodies to HIV 
Types 1 and 2 (Anti-HIV). Donors with repeatedly positive test results 
are rejected from further donations. The positive unit and all previous 
donation plasma units not pooled for manufacture in the preceding twelve 
months are retrieved and the plasma cosignees are notified according to 
federal regulations. 

The plasma sample is also tested for the level of the liver enzyme alanine 
aminotransferase (ALT). ALT may be an indicator of liver disease and or a 
viral infection. Plasma units with unacceptable ALT levels are not 
acceptable and are subsequently dispositioned according to ATC written 
procedures. The donors are also deferred from donating. 

Alpha Therapeutic Corporation continuously explores the most sensitive 
and specific test methodologies for indication of health status. We 
collaborate with other diagnostic kit manufacturers to study these test 
kits. We encourage test for antigens and viral nucleic acids rather than 
antibodies as removal of antibodies may be detrimental to the safety 
margin of our products. Furthermore, the presence of antibodies to 
specific viral antigens may be important in the prevention of disease in 
immunocompromised patients when treated with immunoglobulin 
preparations. 

Individual plasma donations are tested as follows in the table found on the 
next page: 
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Table 4. Testing Algorithm for Testing Plasma Donations 


MSB 

initiaiTest 

Result 

Action Taken 

RMest Result 

Action Taken 

BuSTSuSw 

Non-RMdiM 

Ace«pl donation 



L- 

RMOiM 

RalaM in duokeala 

HH.'. 1 . 


HHBIHIHHIi 


HHMHHHHi 






iw-ia neecBte. Wmew BM PeeMw 

cenwanent reHcBon of donor 





pemMnonl relaetion of donor 




■■HKuECSISalllHl 

pennanani rejartien of donor 

HIV-I p24 
Artgeo 

fevsiYdcnaien) 

Non^ieKliv* 

Aecapi donabon 




Readiua 

Retest in duolicste 

one O' Doet aupieetes fteacM 


BHHHHHHIi 






Non4tetetiv« 

Accept donation 




HHEirSSiHi 

f^MinduoicaM 




flHHBBHHI 




KSZiSttSSH 

NonJ^eactive . 

Accept donadon 




Rmom* 

RHiHinductote 







^y*ry*?r'. ■' 

'HHES9HH 

KsSSSSHS 

Aeo^ Mnalien 


^ m 



Reiect donation 




NoivR«Kbv» 

Accept donation 

T- 

A s 

lliillilBilEjSMnilllllllll 

ROOM 

Retest m duplicele 

one O' M9i dkdilicatee Reactive 

donor dafarred 

flHHBBHHHI 



both caWcawe NotvReaciive 

aeeaol donation. ooieUa QA atveetiBalion 

SPE 

Abnormtf 

BmiBI 

•• ‘ Hftt. 



All tests of individual donations are performed at the Memphis facility in 
accordance with the manufacturer's instructions. 


As an added precaution- against the inclusion of any Source Plasma that 
may contain undetectable HIV virus. Alpha Therapeutic Corporation 
performs mini-pool testing for the HIV antibody. 

Each donation tested according to the previous section is further checked 
for anti-HIV in supplementary testing. This testing utilizes "mini-pools" 
derived from samples of 64 donations and an alternative test kit to that is 
for testing individual donations. If this derived mini-pool of 64 samples 
tests reactive for anti-HIV, then the reactive sampleisi are identified by 
individual sample testing, using the alternative test kit, according to the 
scheme given in the previous table. 

Plasma units corresponding to test samples that are confirmed reactive 
for anti-HIV at individual sample testing are rejected. The donorfc 
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associatsd with the reactive unit are deferred in accordance with the FDA 
guidelines. 

A summary of the mini-pool sample testing is given in the following table; 
Table 5. Testing Algorithm for Mini-Pools 


Test 

l^equency 

Initial Test 
Result 

Action Taken 

' Retest Result 

Action Taken 

HIV Types 1 
and 2-1/2 

Ab/ 

C64 sample 
mlnl-poolsl 

Non-Reactive 

Accept ail mini- 
pooled units 
fractionation 




Reactive 

Retest individual 
samples 

Reaetiva sampie{s) 
identified 

Reject reactive donadonfs) 

Accept non-reactive donations 




Reactive samplelsi 
not identified 

Segregate all mini-pooled units 
pending further tests/ 
investigations 


Testing of mini-pools is performed at the Memphis facility 

PC R Te sting 

Alpha Therapeutic Corporation has received permission from the FDA and 
has begun clinical trials on the ability of the most sensitive test available, 
polymerase chain reaction (PCR) in mini-pools to detect viral nucleic acid 
material from both the HIV and HCV virus. The PCR method for testing 
requires that e sample of pooled plasma be taken, then processed such 
that if there is any of the virus's genetic code within the sample it will 
multiply to detective levels. 

Early in infection, the level of viremia is normally at its highest and 
antibodies have not been produced in detectable amounts. The period of 
time in which the donor has been infected by a virus but the antibodies 
cannot be detected by normal diagnostic testing is known as the window 
period. Because PCR testing detects at the virus genetic level, donors 
can be identified in days or even months sooner than if only the traditional 
test is performed and thus closing the window period. 
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HiSTORY AND PHYSICAL EXAMINATION FORM 

DONOR NAME ^AGE_ SEX ID# 

r ■_ 
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yanufacturino Poni s / Sub Foots 

All cryo-poor plasma pools are tested by Alpha Therapeutic Corporation 
utilizing the most recent generation of FDA licensed test kits intended for 
the detection of antibody (HCV and HIV Types 1 and 2) or antigen (HBV) 
in donations of human serum or plasma. Additionally, all cryo-poor 
plasma pools will be tested using an alternate HIV antibody test kit. 

Testing is performed at Alpha Therapeutic Corporation's on-site laboratory 
located at our manufacturing facility, 5555 Valley Boulevard, Los 
Angeles, California, USA. 

Test kits in used are as follows: 

. Table 6. Test Kits Currently Used by Alpha Therapeutic Corporation 


Test Description/ Manufacturer 

Generation 

FDA 

License 

Number 

Test Used For &:reenins 
donations mini- mfg. 

P0<MS |H^S 

Genetic Systems 

EIA 1/2 EIA 

second 

978 

✓ 

NA 


Abbott 

HIV-1 /HIV-2 CrDNA) 1/2 EIA 

third 

043 

t 

✓ 

✓ 

Cambridge Biotech 

HtV-1 

Western Biot 

first 

1063 

t 

NA 

t 

Genetic Systems 

HBsAg EIA 2.0 

third 

978 

✓ 

NA 

✓ 

Abbott 

AUSRIA® 11-125 Antibody to 
Hepatitis B Surface Antigen'^^ 1 
(Human) 

third 

043 

✓ 

NA 

t 

ORTHO 

HCV 3.0 ELISA 

$ecor>d 

156 

✓ 

NA 

✓ 


t if indicated by test results for mini-pools or pools. 
t If indicated by EtA result 
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System to Track the Path of anv Donation 

ATC has a numbering system in place which enables the path taken by 
each donation to be traced from its origin (the donor) through to the 
finished products. Each donation collected from each donor is assigned a 
unique alphanumeric code (bleed number) which is associated with the 
record of plasma collection, the labeling of the unit of Source Plasma, the 
labeling of any plasma test samples, all documentation of test results, and 
the manufacturing records for finished products. 

For all viral marker testing, each center must check their records and 
report twelve months of look-back information (identification of any 
plasma units that originally tested negative for a viral marker but collected 
from a donor who subsequently tests positive for a viral marker). All of 
the units of plasma not yet issued to a manufacturing pool are 
segregated, quarantined and subsequently dispositioned according to FDA 
guidelines. Any consignees of affected Source Plasma are notified of the 
donor's current status. 
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IV. SAFETY AND PLASMA DERIVATIVES 
D. Safety and Virus Inactivation 

Alpha Therapeutic Corporation (ATC) recognizes that there is not any 
current technology to ensure that ail pools of plasma may be free of all 
known and unknown viral contamination. Therefore, ATC has developed, 
improved and continues to seek new methodology and technology to 
inactivate virus during the manufacturing process. ATC participates with 
an industry consortium to share new technologies and communicates 
with experts in the fields of virus inactivation to find better ways to 
remove viruses of all types. 

The FDA mandates the viral inactivation step of heat treatment 
(pasteurization) for albumin products. Alpha has also developed a method 
for heat treating the Factor VIII during the manufacturing process which is 
effective in virus inactivation. Alpha also uses a solvent detergent 
process to inactivate viruses such as HIV, HBV and HCV very efficiently. 
Other viruses such as hepatitis A and the parvovirus appear to be more 
resilient and so Alpha has developed nanofiltration to remove the viruses 
bases on size. In additional to these methods, the actual manufacturing 
process of partitioning the proteins from the plasma also assists with 
Alpha's goal of maximum virus removal. The following charts summarize 
the effects of Alpha's virus inactivation during manufacturing of the 
products. 
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Table 7. Summary of Viral Inactivation/Removal Steps 
for Albumin (Human) 



Virus (Reduction) I 


HIV-1 

HIV-2 

BVD 

(HCV) 

IBR 

(HBV) 

EMC 

(HAV) 

m 

Pasteurization, 5% 

>8.8 

N/D 

>5.9 

S6.7 

>6.5 

WD 

Fraction IV Filtration 

N/D 

N/D 

3.5 

>5.6 

5.4 

3.2 

Total Log Removal 

>8.8 


S9.4 

>12.3 

>11.9 



1 1 

Virus (Reduction) I 


HIV-1 

HIV-2 

BVD 

IBR 

EMC 

PPV 


N/D 

N/D 

>6.9 

>6.9 

>6.0 

N/D 

Fraction IV Filtration 

N/D 

N/D 

3.5 

>5,6 

5.4 

3.2 

Total Log Removal 


— 

2:10.4 

>12.5 

^11.4 



Removal Step 

Virus (Reduction) I 


HIV-1 

HIV-2 

BVD 

IBR 

EMC 

PPV 

Pasteurization, 25% 

>7.9 


>6.9 

>6.8 

>6.0 

N/D 

Fraction IV Filtration 

N/D 

N/D 


>5.6 

5.4 

3.2 

Total Log Removal 

>8.3 

6.5 

210.4 

212.4 

211.4 

3.2 
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Table 8. Summary of Viral Inactivation/Removal Steps 
for Alphanate 



Virus (Reduction) I 


HIV-1 

HIV-2 

VSV 

luBSI 


Polio 

(HAV) 

CPV 

(B19) 

B 

WMa 

HAV 

3.5% PEG precip 

<1.0 

N/D 

N/D 

N/D 

Sl.O 

3.3 

1.2 

Sl.O 

N/D 

Soivent/Detergen 

O 

d 

^.0 

26.8 

26.4 

28.0 

N/D 

N/D 

24.5 

N/D 

Heparin Column 

2.0 

N/D 

N/D 

N/D 

m 


Sl.O 

<1.0 

N/D 

Freeze Drying 

N/D 

N/D 

N/D 

N8} 

1.3* 

3.4* 

Sl.O* 

<1.0* 

1.9* 

Dry Heat 

N/D - 

N/D 

N/D 

N8D 

2.1* 

22.5* 

4.1* 

24.9* 

26.1* 

Total Log 
Removal 

212.0 

26.0 

26.8 

26.4 

219.0 

29.2 

■ 

29.4 

28.0 


N/D = Not Done 
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THBWamOlCOBPORATlON 


Table 9. Summary of Viral inactivation/Removal Steps 
for AlphaNineSD and PTC-SD 


Removal Step 

Virus (Reduction) I 


Sindbts 

vsv 

PPV 

(B-19) 

HIV-1 



HIV-2 

m 

Reovirus 

PRV 

(HBV) 

HAV 

DEAE Cellulose 
Chromatoflraphy 

1.4 

N/O 



N/D 

N/D 

N/P 

N/D 

N/D 

Solvent/Detergent 

^^9 





^9 


as.e 

N/D 

Two Dextran Sulfate 
Silica Columns 

B 


■IB 


B 



N/D 


Viresolve Filtration" 


N/D 



N/D 

Hi 

n 

N/D 


Total Log Removal 

BCHl 

EOl 





4.3 




N/D = Not Done 

"Not applicable to PTC-SD 
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Table 10. Summary of Viral inactivation/Removat Steps 
for VenoglobuIin'^S 


Removal Step 

Virus (Reduction) I 


HiV-1 

HiV-2 

Sindbis 

vsv 

Vaccinis 

HCV 

PPV 

EMC 

Solvent/Detergent 

>10.0 

>5.8 

>5.9 

>5.5 

2.5 

3.0 

N/D 

N/D 

4% PEG Precipitatio 

2.0 

N/D 

1.9 

3.9 

m 

4.0 

>5.1 

>3.7 

Bentonite Filtration 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

3.3 

54.8 

Cohn Oncley 
Ethanol Fractionatio 

11.0 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

N/D 

Total Log Removal 


>5.8 



mrxm 

^9 

>8.4 

>8.5 


N/D = Not Done 
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»V. SAFETY AND PLASMA DERIVATIVES 
E. Safety and Product Testing 

The FDA has mandated that before any final product lot can be released, 
it must be tested for sterility, potency, purity and safety. The final 
product must also be stable throughout its expected and approved shelf 
life. Therefore the product is periodically tested to be sterile, potent, 
pure, and safe for the duration of its shelf life. 

Alpha Therapeutic Corporation has also decided that every product lot 
released should be tested one more time to ensure that there were no 
GMP errors during the testing of the plasma, testing of the pools, and 
during thejnanufacturing of the plasma. The following tests are also 
performed on every final product lot before it can be released for use: 

Table 1 1 . Voluntary Testing Performed on Final Products 


Antibody Testing 

Surface Antigen 
Testing 

PCR Viral Testing 

HIV 

HBV 

HIV 

HCV 


HAV 



HBV 



HCV 
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IV. SAFETY AND PLASMA DERIVATIVES 
F. Safety and Patient Monitoring 

Alpha Therapeutic Corporation continues to monitor the safety and efficacy of 
its licensed products through marketing sun/eillance and on-going clinical 
trials long after receiving FDA approval. We are actively involved with our 
recipients and their health care providers to supply current education on the 
risks and benefits of infiising our products. 

Alpha Therapeutic Corporation monitors recipients of our products through 
the marketing surveillance system established and regulated by the FDA. 

This system asks recipients or health care providers to voluntarily report any 
adverse side effect associated with the administration of a pharmaceutical 
product. These side effects are usually reported to the company, but 
occasionally become known from information provided to the FDA or another 
company. These reports of adverse events are tracked and investigated as 
required by regulation and our established procedures. We report serious 
and unexpected adverse events to the FDA within 15 days. We evaluate our 
reports for increased frequency and provide periodic reports to the FDA with 
analyses of all marketing surveillance data. We cooperate fully with 
regulatory authorities around the world to investigate and take proper 
coirective actions to prevent unsafe administration of our products. 

Alpha Therapeutic Corporation voluntarily continues on-going clinical trials of 
most of our licensed products to monitor the safety and efficacy of these 
products as we implement improved processes. We currently have on-going 
clinical trials for Alphanate®, AlphaNine®-SD, and Venoglobulin®-S. For 
some of our clinical trials, Albutein® has been infused as a placebo. During 
the course of these trials, we monitor recipients for acute adverse reactions, 
longer-term reactions and seroconversion to known viruses. To date, the 
results of our clinical trials support the safety of our currently marketed 
products. 

Patient monitoring may be a very effective method to maintain our vigilance 
for newly emerging pathogenic agents. The Centers for Disease Control and 
Prevention (CDC) has funding to monitor the hemophiliac population for viral 
epidemiology. Alpha Therapeutic Corporation encourages the rapid 
expansion of this surveillance system. We met with CDC staff a year ago to 
lend our support and cooperation to this effort. The CDC is also conducting a 
study of hemophiliacs who have died recently to evaluate the risk of CJD 
transmission by Factor Vlll concentrates. We pledge our cooperation with 
the CDC in their investigative efforts. 


47 



301 


Alpha Therapeutic Corporation believes that the most likely population to 
succumb to a newly emerging pathogenic agent is recipients of untreated (not 
virally Inactivated) blood components. We encourage the National Institutes 
of Health to support research into better detection methods and inactivation 
or removal steps for newly emerging agents. We encourage the CDC to 
conduct long-term surveillance studies with recipients of blood products. Part 
of these sun/eillance studies must Include samples of blood from donors so 
that testing can confirm the transmission of a pathogenic agent. 

Alpha Therapeutic Corporation supports a wide variety of educational efforts 
in the health care community on the proper usage of our products as well as 
their risks and benefits. We supply educational materials to health care 
providers for patients. We provide medical staff to handle questions and 
emergencies. We present the results of our research at scientific and 
medical meetings and in scientific journal articles. More importantly, we send 
representatives to accumulate knowledge from other scientists and medical 
personnel to constantly monitor the state of knowledge with respect to the 
testing, manufacture and usage of our products. 
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V. PRODUCT RECALLS 

One of the primary reasons for interest in limiting donor exposure is to reduce 
the impact of the amount of material recalled. Intuitively a reduction in donor 
exposure should limit the amount of material recalled. This is not the case for 
products derived from plasma obtained by apheresis. Alpha Therapeutic 
Corporation maintains licenses from the FDA that allow us to fractionate 
. either Recovered Plasma or Source Plasma into most of our products. 
Recovered Plasma is separated from whole blood donated from volunteer, 
non-remunerated donors. Source Plasma is obtained from volunteer, 
remunerated donors by apheresis where the cellular components are 
returned to the donor. Source Plasma may be collected in volumes up to 800 
mL as approved by the FDA as frequently as twice per week. Recovered 
Plasma is generally collected in volumes of approximately 250 mL and whole 
blood donors may donate once every 56 days. 

Alpha Therapeutic Corporation values highly the continued and frequent 
donations from the same individuals. This assures that we are very familiar 
with the health of the donor and the donor has continuously tested negative 
for markers of viral diseases. More than 95% of our donations are collected 
from repeat donors. We see most of our approximately 300,000 donors at 
least once per week. With these facts, a recall model for a newly emerging 
pathogenic agent has been constructed. This calculation is based on 2.4 
million donations collected per year and a current donor exposure of 100,000 
donations (similar to the currently reported values for our Venoglobulin®-S 
products). We assume a prevalence of one in one million donors and that the 
implicated donor has donated plasma once per week. 
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Table 12. Effect of Reduction of Manufacturing Scale on Number of Lots 
Recalled 



Calculation 

100,000 

EiTOTiM 

TOTiliTiM 


Number of donations from 
implicated donor 


52 

52 

52 

52 

Number of donor exposures 





5000 

Number of donors in iiriasma 
pool 

5000 Her tanks 

12.000 

6000 

5000 

5000 

Number of plasma pools per 
year assuming same amount 
of plasma processed with no 
restrictions on manufacturing 
resources 


200 

400 

480 

480 

Number of implicated plasma 
pools 


52 

52 

52 

52 

Percentage of implicated 
plasma pools 

Number of 

impiicaled 
pools/lotal 
number of 
plasma pools 

26% 

13% 

11% 

11% 

Number of plasma pools 
combined for final container 
batch 

donor exposure/ 
donors In plasma 
pools 

8.3 

10 

3 

1 

Number of final container lots 
per year 

number of 

donations/donor 

exposure 

24 

40 

160 

480 

Number of implicated final 
container lots 

(number of final 
container 
lotsKpercentage 
of implicated 
pools) 

6.2 

5.2 

17.6 

52 

Number of lots recalled 


7 

6 

18 

52 


With this model, If one assumes a constant yield of product from a donation 
of plasma we could calculate that the amount of product recalled from final 
container lots representing 5000 donor exposures in units would be 
approximately 72% of that recalled from lots with 60,000 donor exposures. 
The amount of product recalled is not in direct proportion to the reduction in 
manufacturing scale. 

Upon examination of recent recalls for products derived from plasma 
collected from a donor with a risk factor for CJD, the number of lots 
associated is usually larger than the number of donors implicated. It should 
be noted that all recalls conducted to date have been from donors of 
Recovered Plasma. With a Source Plasma donor identified at risk for CJD, 


* Because there are no combinations for the 5000 maximum donor exposurejsodel, the 
number of implicated final container lots reflects the number of implicated plasma pools. 
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the number of lots recalled will increase depending on the frequency of the 
donations. 

A major criticism of this model is the assumption that the same amount of 
plasma could be processed with unlimited manufacturing resources. In fact, 
this is not true. We would be limited in the number of final container lots 
based on equipment availability. Alpha Therapeutic Corporation has 
calculated the impact on capacity to produce various products at the specified 
manufacturing scales. 

Table 13. Impact on Supply at Various Manufecturing Scales as Determined 
by Donor Exposure for the Active Ingredient Only 


PRODUCT 

15,000 

5,000 

Alphanate® 

43% 

68% 

AlphaNine®-SD 

50% 

50% 

Venoglobulin®-S 

31% 

41% 

Albutein® 

10% 

20% 


The calculations presented in this table demonstrate the reduction when 
modifying the manufacturing scale for the active ingredient only. Since 
Albutein® is added to both our Alphanate® and Venoglobulin®-S products, It 
is impossible to predict the ability to manufacture any of these products with 
reduced donor exposure limits beyond 60,000 without major changes in 
equipment and processes. 

Furthermore, Alpha Therapeutic Corporation believes that for unknown 
agents or where we have no tests to detect potentially pathogenic agents, we 
should take the most conservative precautions. We recalled a radiolabeled 
monoclonal antibody product in clinical trials when we learned that a reagent 
utilized in cell culture was produced from plasma from a donor with an 
identified risk for CJD. 

Alpha Therapeutic Corporation has backed the initiatives developed by the 
International Plasma Products Industry (IPPIA) to improve the effectiveness 
of our actions to remove products with a potential for a safety hazard from the 
market. IPPIA is developing a widely-publicized WEB site and a network of 
communications with consumer health care groups to provide information as 
rapidly as possible. Alpha Therapeutic Corporation has cooperated with 
regulatory agencies to define the appropriate actions. We have provided 
resources to our distributors to ease the communications to ttie recipients of 
our products. We encourage the regulation of all parts of the produces 
distribution chain to keep accurate records including lot numbers and . 


51 




305 


amounts of lots distributed. Because our products should be administered by 
a physician’s prescription only after accounting for ttte risks and benefits to an 
individual patient, we brieve that a qualified health care agent should be 
available to discuss the potential health hazards with individual patients in the 
event of a recall or quarantine action, in the event that the recall Is due to . 
possible exposure to a pathogenic agent, the health care agent should give 
information on the health risks to the patient and his contacts as well as 
information on the type of medical support needed prevent adverse effects. 
Thus, we support rapid dissemination of infomtation through knowledgeable 
health care providers rather than impersonal communications where affected 
recipients may not receive proper individualized instruction dependent on 
their specific medical history and needs. 
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VI. CONCLUSIONS 

Alpha Therapeutic Corporation supports continuous improvement in 
measures to increase the safety margin w^h plasma derivatives. Our 
company has implemented voluntary safety measures in conjunction with 
industry standards to decrease safety risks with our products. Reduction in 
donor exposure has only a marginal effect to reduce the risk from a very rare, 
unknown pathogenic agent in one-time recipients only. We have 
implemented many more voluntary, effective safety measures with a broader 
impact: 

• QPP viral epidemiology standards to assure that the donor population is 
one with low risk of viral agents such as hepatitis B, hepatitis C or HIV; 

• Extended medical examination supervised by physicians to assure the 
continued health of our donors and preclude donors with high risk 
behaviors; 

• Qualified Donor program with at least two donations collected with all 
negative viral marker tests and acceptable medical history; 

• Voluntary testing of samples from each donation for liver enzyme levels 
as a marker for viral infection or liver disease; 

• Double sample identification to prevent test result and sample mix-ups; 

• Alpha currently holds donations for a minimum of 30 days and will be 
holding donations for a minimum of 60 days by the end of 1997 to assist 
in retrieval of units from a donor subsequently found to have positive viral 
markers or other high risk factors; 

• Voluntary testing of mini-pools of 64 samples by a different test kit for HIV 
antibodies to conftnn the absence of test errors; 

• Alpha Therapeutic Corporation is a Principal Investigator on two 
Investigational New Drug Applications for the clinical trials of polymerase 
chain reaction testing of mini-pools for the absence of viral nucleic acid for 
HCV and HIV; 

• Voluntary testing of samples of manufacturing plasma pools for the 
absence of hepatitis B antigen and antibodies for HIV and HCV; 


Improved viral inactivation and removal steps with the recent addjtion of a 
dry heat treatment step to solvent-detergent treated Alphanate® and a 
nano-filtration step to AlphaNine®-SD. 
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• Final product testing includes tests for the absence of hepatitis B antigen 
and antibodies to hepatitis C and HIV; 

• Polymerase Chain Reaction testing has been implemented on samples of 
final container batches to test for the absence of viral nucleic acid for 
hepatitis A, hepatitis B, hepatitis C and HIV; and 

• Voluntary on-going clinical trials to monitor the safety and effectiveness of 
our products. 

All of these voluntary actions increase the safety of all of our plasma 
derivatives for all recipients. 

We have committed to an upper limit of 60,000 donor exposures per final 
container lot. Several of our products are below that upper limit and will 
remain so. The further reduction of the upper limit for some of our products 
requires careful consideration of the consequences on product safety, 
efficacy and supply. Don Tankersley, a former FDA official responsible for 
these products, has presented his arguments that as the manufacturing 
scale is decreased, there is a reduction in the safety margin. These 
arguments are based on the beneficial effects of dilution and the beneficial 
effects of the presence of specific or fortuitous antibodies in the case of a 
rare, unknown pathogenic agent. Alpha Therapeutic Corporation takes 
seriously our responsibility to manufacture an efficacious and high quality 
product. The effect of dramatic reductions in manufacturing scale may affect 
the spectrum of antibodies present in immunoglobulin preparations 
administered to immunodeficient patients. We are also concerned with the 
inadvertent alteration of the quality of our plasma proteins by changing our 
processes validated through many years of safety and efficacy. The process 
changes required to significantly reduce the 60,000 upper limit will 
dramatically affect supply with hundreds of patients unable to procure their 
products. This supply impact will be hardest on patients in other countries 
where patients have only recently been able to secure a constant source of 
safe products. 

With respect to the risk of transmission of the causative agent of Creutzfeldt- 
Jacob Disease, Alpha Therapeutic Corporation has added additional donor 
screening precautions over the mandatory screening questions. We ask the 
donor history related to CJD and corneal transplant since corneal 
transplantation has been one of the few times where CJD has been 
transmitted. We have implemented a donor age limit of 60 years to reduce 
exposure to donors with CJD. We continue to explore manufacturing steps 
that will remove potentially pathogenic agents such as the prion agent of 
CJD. We continue to explore the appropriate assays to test our processes 
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for removal or inactivation of such agents. Even though there has been no 
evidence to suggest that the causative agent of CJD is transmitted by 
acellular blood products or plasma derivatives, Alpha Therapeutic 
Corporation supports monitoring of blood and plasma derivative recipients for 
early recognition of transmissible agents. 

With respect to recalls or other actions due to potential health hazards, Alpha 
Therapeutic Corporation supports rapid information exchange with recipients 
of our products through knowledgeable personnel able to answer questions 
with respect to an individual’s medical history and needs. We encourage the 
regulation of all points in the distribution chain to maintain accurate data to 
rapidly effect a quarantine or recall action. We support the IPPIA initiative to 
develop a widely publicized WEB site for plasma derivatives and a network of 
communications with health care and consumer organizations. 

Alpha Therapeutic Corporation has committed to cooperate with regulatory 
agencies to implement the best measures to reduce or eliminate safety risks. 
We will be ever vigilant in our quest for the safest and most efficacious 
products technically available. 
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TWWPEUTICiCXJHPORATION 


July 28, 1997 


Congress of the United States 
House of Representatives 
Subcommittee on Human Resources 
Christopher Shays, Chairman 
Room B-372 Rayburn Building 
Washington, D.C. 20515 

Dear Congressman Shays: 

This is the Alpha Therapeutic Corporation disclosure requested in your July 
17, 1997, invitation for the upcoming July 31 hearing. This disclosure is 
based upon currently available and discovered information for the 1995 and 
1996 fiscal years and as of June 30, 1997, of this fiscal year. 

Veterans Administration - Contract no. V797P-6218N 


\TD (6/30/97) 
F\’1996 
FV' 1995 


$292,710 

$881,370 

$606,742 


Public Health Service 


\TD (6/30/97) 
FT 1996 
rW 1995 


$3,833,728 

$4,828,641 

$2,420,100 

tJ.S, Department of the Army 


\TD 

Juno 2. 1995, 
Payment 

November 15. 1994, 
Payment 


$0 

$468,083 

$311,577 


l ery truly yours, 

M. Sue Preston 
I'ice President 

Quality and Regulatory Affairs 


5555 Valley Boulevard, Los Angeles, CalHomia 90032, USA • PH: (213) 2»-2221 ‘TELEX: 499-73 
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conJuactioK witlt the tntrii^ viscosity,*' in), 33 
an ftxial ratio of 18^ results for tJ^ hy* 
diated particle. Hus value of the nsnal ratio can 
ht used in tlic Perrin ^uadon to yield a friction 
latio due to asymmetry of 1.D2. Alto^ring for 
(he fact tlwt a hydrated parttclc has a fric> 
timwl resistance gmter Uion that of an anhy- 
drated particle produces a value, 2.01. for iTk 
ovcthUI friction ratio. ComUnation of this 
value vritli the sedimentation constant. S, 
leads to 34 X 10* for the anhydrous molecular 
weight. This correspoiids to u rod about 270 by 
14 

Dlilusiou and sedimentation data can also bc' 
used to predict the size of the anhydrous par- 
ticles. “Ilie calculation of molecular weight by 
this n^thod is isdcpcndait of h>'dration and 
tl« value, 31 X 10*, previcmsly reported irtlll 
obtains. Tliis corresponds to a rud-Uke particle 
230 by 14 in^ for tlic ci^ iu which 15% by vol- 
ume of tmter on a wet baas arc associated vdth 
the virus. 

The size and sinipc of the particle can Ixj cnlcu- 
iated, also, by a cumbination of viscosity and dif- 
fusion data. Results obtained iu tins tnatnier cor- 
respond to a rod-shaped particle 250 by 13 mn 
and a moleailar weiglit of 27 X 10* when 15% 
of volume hydration is assumed. 

(21) latriosie viscosity is dciincd ms the ratio, os the voluttc fcoc; 
tion approaches s«ra. of sprethe viscosity to volume (ractiou. 

(22) This calculation was made on the assumption that hydration 
iamascj the Ihiekacas but sol the leofth of a virus particle. 


Ml 

Sttnusazy 

The hydrodyn^c density of tolKicco inosaie 
virus was detennined by centrifu^doa in boviue 
serum albumin and sucrose sedutioos of various 
densities. In both sets of experiments, streught 
Knes could be used to express the dependence of 
sedimentation rate upon denrity of tue medium, 
A hydrodynamic density of 1.13 was obtained for 
the experiments carried out in .i«um albumin 
solutions, and a vsJue 1,27 was obtained for ex- 
periments carried out. in sucrose solutions. It 
was shown that tins ^at discrepancy can be at- 
tributed to the effect upmi the buoyant of a virus 
particle prMuced by a disturlumce of the homoge* 
neous dutribution of solute molcodes in the im- 
mediate sc^hborbood of a virus particle, Tliis 
effect depends upon ti» radius rff ^ 8(4ute mole- 
cule and is therefore greater i<« serum albumin 
than for sucrose. When tins effect is taken into 
account, the data can be Interpreted to Indicate 
that tobacco mosaic virus has an Intrude hydra- 
tion of approximately 15% by vx^unre .on a wet 
basis, liie size and tiiapc of the virus particle 
wci'c'calculatcd by several methods on the basis of 
tliis net? hydrated model. Excellent agi^ncnt 
wus obtained when the calculations from viscosity 
and sedimentation data were compared with direct 
measuremente obtained by electron nucroscopy 
and X-ray diffraction. Calculations involving the 
diffusion constant gave less satisfactory agreement. 

Rbcbivbb Sbptsiuier 10, 1948 
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The Separation of the Antibodies, Isoagglutinins, Protlirombin, Plasminogen and 
^j-Lipoprbtein into Subtractions of Human Plasma'**'* 

By J. L. Oncley, M. Mblik, D. A. Rxchert,‘* /. W. Cameron'^ and P. M. Gro^ Jr.** 


SopFKAcriyHS of Human Plasma 


The separation of the protein and lipoprotein 
components of human plasma into a series of 
fractions by the use of a five-variable system, 

(It) TU* wmk «>u «rifi9«iiy wpportvrf by (rmitls Irem the 
R«ek<(«ner P«u«4*Uvn m 4 (rva (mn^t vf Ifarver^ Vsivcr^ly. 
(I *•« aided early in 1841 by (raaU froia the Committee oa MedI' 
nee o( the Naliooel Rcieaccb CouncU, wbieb iweiuded a sraat from 
U>« Ainerieaa Cotii-ce o( rbyiivlani. From Auc««t, (941. to |aly. 
I2t0. it era* carried owl under contract, reconmended by the Com- 
■■tier on Medical Ke«earrh. between the Offiee ol Seienttlie Kc- 
Hireh aod Development and Harvard Univereity. Sioee Uiea it has 
been aided by a (rant recommended by the Panel on llereatoloiy u( 
Ike Nalieeal loililute of ilealtb. 

(lb) Tbil ptper if Number 73 in the eeries “Studie* oa (be Plasma 
rreicicf'* from tfae finrvard Medical School. Boston, Massochu- 
wits, ou products developed by the Department of Phvsicai Chemis- 
iry lr»B> blood cotircted by tlie American Red Crvss, and Nunher 
XtX in tfae aeries "I'reparationand PropertfcsoC^cruiaaad Plasuta 
Protcias” from the eame laboratory. ^ 

(l c) Preaent address. Departmeat of Oiocbcoustry, SyraettM 
Baiverrity Medical School. Syraease, N. Y. 

(l d) Preaeat address. Citrus Cspcriment Station. Riverside, Call* 
fevnia- 

llr) rreaent address; Cobb Cfiemicsl Laboratory, Uniswsity 
af VirpiRta. Cbarloiteaville, Vi^lata. 


as well as the principles involved in this fractiona- 
tion, have b<^i described in a previous paper.* 
Ihe procedure developed depimds upon the use of 
organic prccipitants (ethanol in this cose), tow . 
temperatures (0 to ~8*), low ioniC'-streurths of 
electrolytes (below 0.16 mole per “liter;, and 
accurate control of the pH and protein, concen- 
tration. In this work the albumins were con- 
omtrated in Fraction V, fibrinogen in Fraction I, 
most of the a-globulins in Fraction ' IV- 1 and 
IV-4. Fraction II -J- III contained isoagglu- 
tinins, prothrombin, plasminogen, certain lipo- 
proteins with properties ascribed to the X-protcin 
of plasma, as well as antibodies.* 

The aim of this study was to devise methods 

(» B. C»hB. U S. Sums. W. L. Huebo, Jr.. P. ;. Mullord. 

I. N. Auhwunh. U. Uetta asd M. L. Taylor. Tms JeaaLMAb, M, 46* 

(3) ThciBp«rtaoccofU<cacasctbodsror^(«tMHiratiiiid>faBti- 
bodiecsraayuiatvd out la aa Miliar paper a(«b(*a«lca: B.J. C«)sb. 

J. K Luctaebcc. Jr.. J. L. Oad^, X K. Arm*nmt,Jr^ pad D. P. 

Ouriaw iWd.. ts. 33ee {i»40}. ' 1 
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lor !as^ scale ^ as tarn cor< 

i^iUieats Ffa^<m It -p ZU as po^l^ into 
tisdTid and stable coacaitatts wliIcA ooukl tiien 
be made aimilabk for mart txtim^vc dttmiea! and 
dinicai vmk. 

1* tsoUdon of Lipoproteins 
Appraximabsly three^uarters of the lipo- 
protdos at plasma were concentrated in Fraction 
IX + IIX. Measurements at low ionic strengtlts 
(0.005 to 0.02) indicated that boUt the carotenoid* 
baring* and diolesterol-bearing proteins in this 
fraction had a minimum solubility at about pH 
5.0. Isolated lipoprotein fractions, however, 
were usually isotonic near pH 5.5 (Table 1).‘ 
The lipoprotein of Fraction II *1- III has the 
peculiar property of sedimenting iil the ultra- 
centrifuge with a rate that was very sendtive to 
the density of the solution. Tills behavior is 
diaracteristic of the so-called *‘X-protein'* of 

f lasma, first described by Md^arlane,' and later 
y Pedersen.*-* 

Processing of Fiaction II + III, as of whole 
plasma, was made difiicult by the presence of tliis 
lipoprotein, l^ic total fr^tioii could not be 
dried, even frozen and tiiawed, without some 
denatumtiou.** Anmtonium sulfate fractionation 
liad yielded precipitates which either centrifuged 
poorly* or rose to tlie surface.*' Separation of 
the lipoproteins from Fraction II *+ HI thus 
became of the utmost importance. 

This lipoprotein fraction, bearing the carot- 
enoid pigment, cholesterol and most other 
lipids found in Fraction II + III, was extracted 
almost quantitatively from the residue of plas- 
minogen, prothrombin, isoagglutinins and y- 
globulins at 0.07 mole fraction (20%)'* ethanol 

(4) Wc ert indebted to ). W. Metit of (lie Deportcneiit of Dio. 
clicniiilr]', Univrreily of Southern Cntifornia School of Medietoe, 
for tlieie obeervotione, which were corried oat ot the Horoord 
n«>n>« Piieiionelloo L-oboretory durlnc theiwoioeerof iM4. 

(8) Bvilofavlint ieoctectfic In tbit root* were reported eortjr hr 
W. 8. Iferdr (J. U, 341 (}008». J. MrSeabr (IMd.. 83 . 

838 (ItOSn. K. Ctfet;. (SfecArw. y., 8 . 381 (181^). ood 8. J. Coho 
Cm. AnW., 4, 837 (1833)}. ood more reecatlr bf A. A. Orce« 
(Tfua JovoKAU da 1 188 (1838)). Tbe A-^dballm oe • wbole were 
reported hr A. TlMliti* (BmcAcw. 81 . 118. 14M (I887»; (7>«or. 

Ferodoy Sm., 88, 834 (1837)) to be fweieclHc mer pH 

(9} A. S. McForlene, Diocilcin. 88, 407, 680. 1176, 18«. 1308 
(1834). 

(7) K. O. Pedenen, “Ultroecntf if itr«l Stodln on Serein end Serwie 
rroctiont,** Aline«t«t nod WikMili. UoVtry44(«ri AB, Vpseie. 
Sweden. 1944: J. PMxt. ttj CotMtl Oum.. $1. 130(1847). 

(6) Solatione contnininc 80% of X*pro4ein In the uUreeeatrilMrr 
hore been eliieined in xonie of the euflobulin IliioprotHn (roctioii*. 
whirfa were found by elrctropboreil* to eondet larcely of di*elobu(in. 
rutther puriAeotioa in (lie ■Ir.driuen preperatire eltreeentrlfece 
has s<*ca fractions still havioc the aecbmentation bebaeior of X- 
Viotcio aud eontainiae at niucti at 87% di'flobulio.' 

(9) J. L. Oeeley, C. Scatehard ood A. Drowo. J. P4ys. Coffoid 
CArm.. 41, 184 (1847). 

(10) L. Pillcwcr. dartaf the line be wnt worUof •( dte Horeerd 
Piatme FraetlMatloB Loherntory. abowed (bat l%h eaeeeetrntiMi 
of eertein e(ra(t. eapeciatly aucroae. aceeted te feeder each p redec ta 
aolMbIc to a considerable eaUnt. 

( 1 1) C. S. Ad<Ur end M. 8. Adair, /. PAyiM.. 483. 17P (1948). 

(12) Ethanol conccatratioaa ore ciprcaacd es OMle fr e c H ee, eed 
as per ccac by votumc at 3G*i ace Tobtc 1. rctcreeee 8. 


if tite pH were udmut 7.5 aad tim ^roigth 
about 0.0C@. Tlihi i(mk was namy 

uhieved by lesmqNQd&ig i^ 

in a ^^me ^ tiiis sefivent ecfual to or tiHee that 
etf tile plasma fiom whidi it was obUised. Tkt 
resulti^ precipitate (Ffoetloa IX 4* UIW) 
CQBtalnracoiitideraMedKrfesterDl if tiieei^oetioa 
wot corned out bdow pH 7, but almost noat if 
at pH 7.6 or above, oikI could tiien be frozen and 
dri^* with little or no denatuxotten of the protdn. 
The lipoprotein fraction separated was desgnated 
Prsctiou 111-0. The advantages .of this pro- 
cedure, which yielded both a lipoprotein con- 
centrate soluble in aqueous solutions and a lipid- 
poor precipitate, were so great that it became tee 
first step in our subfraetionation of Froctioa 
11 + III (globulin methods 8 and 9). 

^e extracted lipoproteins were pr^pitated 
at 0.09 mole fraction ethanol, pH 5.8 to 5.9. 
Because of its very low dentity, quantitative 
sepoxatiMi of lipoprotein from tee su^ientem 
was somewhat dilTicult,** Imt tras smre e(»nptete 
in the presence of traces of calcium iou. 
resulting lipoprotein prodpitate ointain^ a lo^ 
percrat^ of P'globuiin, mid CQ to 7(^ tiie 
fraction bchai^ed os X-fwotein la the ultracmitit- 
fu^. Analysis reveal^ about 35% totel Iq^ 
at^t half of which was teolesterol and diolesterd 
esters. Materials with ‘ the propertitt usutily 
ascribed to '‘plasmin Inhibitor" and “antithreutt- 
bin" were found in this fraction.'* 

' Fraction III-O, like Fraction II + III, could not 
be diied from the frozen state without denatura- 
tion. Most of tee lipoprotein was, Itowever, 
precipitated as euglobulin by resuspension in a 
large volume of water at an ionic strength below 
0.002 and at a pH between 5.4 and 5.9. The 
remaining protein (Fraction II 4* IIIVIO could 
then be precipitated with etliauol, dried from the 
frozen state, and reconstituteii to give a satis- 
factory solution. 

n. Isolation of r^lobulin Antibodies 
Many antibody molecules fall into the T* 
globulin class wl^ studied by electn^tufejus.** 
Proteins of this group have the most elkolise 
isoelectric points and the smallest e^:ttiral 
charges at neutral pH values of any ^ the major 
components of plasma. Hie 7 -pscud(^obulms 
frtmi horse serum'* have an isoelectric pmst 
near pH 0.4. Human y-globuhR of this iso- 
electric point appears to ia^Iy euglobulin, 

( 18 ) Sms* •ddtliMBl piwtrio emtd b* prtci|in«tcd by towcriai . 
(tic ylf t« 4.8 *>d difkOy iMrecriny the etbtso) ccMCStntiw- 
Mcrc clbaMia Md «'fleb«U* cad coaBdenMy ten lipid wen (ew*d 
to tbh fneUe*. 

(14) MnnnmenM of Mtlthniobin uUuity hove bora node by 
|. T. OdnB BMd a C. UUIcr, wb» olw have iMSd oppnctobl* 
UMMt* wt uUtbnMbto to PtmUm IV.l. 

08) Bm C. LoodMdMc, ‘Tbc SpcdSdty of 8cn»o<inl One- 
(i o M ^** rrrtMd cdltiw. KcrrMd UaiTtnity Prow, CoabcMfC.^ 
’ lliicbMKU, 1844, Cbtotor IV. 

(18) S. J. Cdba. T. L. McMeoWa, |. UWbetoy. I. U. MowOI m8 
W. I. UbtIm*. Jr., Tmm Jovskm., 88, 8388 (1840), 
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.Mima 7 '-p!M»td<^]olNdi!i bd!» iso^e^rk sear 
' ^7.4(TabfeI). 

Tabls 2 


ttotome PotMTt eat Vakioos KtomN Fiucnc»(S” 


nsettM 

JRMadtaSaoor 
SoeioMia rpeodPttota 

p-Olobtditt 

XU4>-1,2.3:181 

6.6 

4.8 

1II>0-1.2:S302'3.4 

6.6 

6.4 

1114-1:183-184 

6.2 

4.0 

111-0-3:183-184 

6.0 

6,7 

llI-0-4:S302-3.4 

6.0 

6.5 

in-0-S:S362-3.4 

6.7 

6.6 

III-0-5AVL7 

6.6 

-yGIobiilin 

6.4 

IMd.371 

0.4 

7.8 

n-ld,Y3 

0.6 

7.2 

II-«-X37i 

6.6 

7.0 

21.2:122 

0.6 

7.4 

1M4::160A 

6.3« 

7.1- 

IM.2;171 

6.8 

7.6 

JI-3:SW1 

6.4 

7,4 

lI-3:43-W3F 

0.2 

7.0 


* ENitennlfiM by measuriiir tb«^2I of the pseutloctobu- 
hn and mglobuUn solutions after exhaustive dialysis, and 
hence rciM-esentinr the isaioiiic pimts of these proteins, 
rather tmn the isoelectric punts. H. I. Cohn and 
T. T. hdsaU, **ProieiHS, Amino Acids and^ Peptides as 
Ions and Dipolar Ions,*' fteiiihdd Pubtishin^ Corporation, 
New York. N. Y., 1943. p. 410. 

Solubility studies have indicated that although 
7 >globuIin was readily precipitated by 0.09 mole 
fraction (25%) ethanol at neutral reaction, its 
solubility at pH o was considerably higher tlian 
that of albumin.*^ Sodium acetate was found to 
dissolve considerably more y^globulin than sodium 
chloride of equal ionic strength, and both elec* 
troiyles decreased solubility with increasing ionic 
strengtli; results simitar to those describe for 
the influence of neutral salts on casein and edestin 
at reactions acid to their isoelectric points.** 
Great dependence of solubility upon the amount 
of saturating body in Ute system, as xns earlier 
desenbed for serum globulin** "** has also been 
ol»er4’ed and assumed to demonstrate the molec* 
ttlar heterogeneity of the y-globulin precipitate. 

The lipid-poor, readily dried, antibody-rich Frac- 
tion II -f IIIW has formed an ideal startmg 
material for the separation of T-globultn (Fraction 
ii) from oUicr components (Fnictioii 111). 
Tljc 7-globuIins have been extracted frmn these 
components at pH values of 5.8 and lower, usually 

(17) Wc areiarfebted to Mn. It. K. BUachard «l tbi» Labwotory 
(or tbm atudiu. 

(»> T. B. Ooborac, TBS Jciuonai., 14. 19 (19011:* T. B. Ooboni 
•■4 1, r, N«n(f, Am. J. Pkrtid.. 14, 161^^905) («r UU.. la 4M 
O90S}); K. Li«dcratnini.Laai m4 & kJiw. CowN. nod. trmw. 
M. Corliftrrc, IS. N«. 1 (1931). 

(19) W. D. Hudy. J. PkytM.. IS. 391 (1903). 

(10) ). Mcllaaby, ikU.. 19, 331 (1909). 

(31) a r. L. SOrriiien, CooijM. rrad. Irof. Uk. Corfrbrrf. 11, Kv. II 
(1923): Till* JouKNAt.. 4T. 4G7 (1029); **Pr«Uiw,*' Th< FIclMb- 
■UiBa LmlMKOttMiu, lOlS, p. 1. 


£.2. Thhi was deniable b ecaa w tlm ^klmUss 
are more Kduble mider these aH^thms than at 
reac^ns nearer zwutrall^, mul die other com- 
ponents less, they oAtn isod^tde pmats 
mt2dspHfaage(5.9b94S). •' 

At uxy dvim pH as ^unol ^teentratiem ires, 
chosen sreieh would permit M^tios of at feast’ 
3 g:. of Ttlobuiin p^ liter* and in-wh^ only 
tnces of oaotamiiiatiDg substmices irere soluble.*’ 
Because of possible instability of various anti- 
body molecules at add pH, mint efforts at isola- 
tion were carried out above pH 5. Beactions 
add to pH 4.7 led to appiedably increased solu- 
bili^ of d-globulin, imless the ethanol concentra- 
tion was greater than mole fraction 0.059 (17%). 
A pH vtuuc of about 5.2, 0.015 ionic strengA. 
and an ethanol concentration of 0.059 mole 
fraction (17%) gave a very satisfactory solubility 
different^ between the rtilobulin and the other 
components. A pH of 5.4, 0.005 ionic strength 
in 0.024 mole fraction ethaned (7.5%) was i^ 
satisfactoiy for this srpararion. A total Fraction 
11 was iprecipitated from the supernatant by 
increasing Uie ethanol to 0.0ff mole fr^t^ ana 
the pH to 7.2. 

Attempts were made to separete the y-glo- 
bulins in Fractum XI into aibfrac^ns. Addirion 
of 0.05 mole/i. of sodium chloride to the y-gkdniliii 
solution at pH 5.2, mole frectimt ethanol 0.059 
(17%), and ionic strength of 0.015,** led to the 
separation of a fraction designated Fraction 12-3. 
'Alter Fraction 11-3 had been removed, the solu- 
tion was adjusted to pH 7.2, holding the ethanol 
and ionic strength constant. The predpitate 
formed under these conditions was called Fraction 
II-l. The 7-gIobuIin remaining in solution 
predpitated at 0.09 mole fraction (25%) ethanol, 
and was called Fraction II-2. 

Some physical-chemical,* chemical** and im- 
munological*' properties of these 7-globulin 
fractions have already been, recorded. Clinical 
studies have indicated the usidulness of Fractions 
IZ-l and II-2 in prophylaxis against measles and 

tS3) tlw r^labMbi •btatecdl by tb«« Bitted* tovc 

«(t«i b«u (mM i« CMtbla Pib»t — C M wbtcb (*m« • Um« yc—iw 
(•verSay tStet «pM tht bt««d pr ti w Kt •( cwtala lt*t f^rr-Tr. vpe- 
«i«Ur cats. A ««nbcr of Mp w fatt wU aocywtwl lb»l «h« toBpwo* 
M*« cocAcieot •( Mlobaity •( tb« dcpcoMcr coadoy MboUocc wo* 

•f • lvK«r BMoUtid* Iboa (tat •( tta y itehtdio, ud Md« ft dv 
■irabte to mc at tow o tcmpcfatitrc m poodbl* tor tb« •rpwtatoo. 

L. It. Woodrvf , C A. /aacwoy aod W. Baocobarf OMde ^ aarfier 
asMy* M daytcwiar aotiWty. Mara temUy O. Xrayar aod bit a*> 
aociatea to tbc Dapartnaul ^ Bbomoeatofy, Kamrtf Kadicat 
Setaai, bavt tovaaHfaiad tbnc edaett. Saat atadiaa taaa dta taaa 
■Md* by 8. Sbtar aod B. W. Zwetfota of tta New Y«^ HoaptUL 
(S3) The prccipitottoo a( T-ftaboUo oodcr tbcae coodittoe* «a» 
pradiettd (mi MiobiUty atiidic*.'* ood by warfc aiiouUaaaottdy car* 
lied out at the Vairenity of Wlifpoda.x ftoettoo IM wa* oat 
aabacird IroaB Frartioo II 4 lit by tta aaritor Method*. wUcb bad 
beaa canted eat Is the prea e o w o( tta Upeproteto sow csocastrated 
lo Procitoo 11141 tad o( Wf her took atec^tb*. 

(94) K. F. Pt ol ach . U J. Coatlag. E. A. Altatw ouB W. 
WUItoMf, /. aid, Cktm.. 194. 199 (1949). 

(t»> 1. W. Wtaiana, M. L. FetorMaos. a C. Cotoaoe, M. B. 
Coadtoa, J. L. Oodey aod & It. AmatMOg. Jc.^. CUu. Iwut.. SI. 
439 (1944). 

(ft) F. ao^cTA Pfd.. 99, itQ (1944). 
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epidemic jaundice.*’ FtacUoa II-3 has been 
shown effective in measles prophylaxis,** but 
studies in prophylaxis against epidemic jaundice 
have not yet been completed. Although differ- 
ences among these Y’^lubulin fnmtious %vere 
ob»;rved in the above-mentioned studies, further 
fractionation of purified y-globulin must be tusder- 
taken to explore more fully the pos^<HQr of 
seimating the y-globulin antibodies from one 
another. 

m. Separfttion of Isoa^lutinlim, Prothrombin 
and Plasminogen 

Solubility studies of anti-A, anti-B and imti- 
Rh isoagglutinins indicated a minimum solubility 
near 6.3, and a strong solvent action of neutrd 
ssdts in wa^ or In ethanol-water mixtures at 
that pH, and at reactions acid to the isoelectric 
point***** Under most condiUons employed, Uie 
solubility of the fractions containing the iso- 
a^lutinins was considerably lower than that of 
other •y-globulins. Quantitative measurements 
indicate, liowcvcr, that less tlian i% 0 / even the 
must highly purified fractions were aggiutinatiug 
antil>ody.** 

Highly purified human protlironibin has tlms 
far not been prepared. However, m Mellanby's 
important observations suggested, 'it appears to 
be a eugl&bulin with a minimum solubility 
near pH 4.8, dissolved by most electrolytes in 
aqueous solutions when the ionic strength was 
0.08 mole per liter or greater.” *’ Most invesU* 
gators have reported inactivation of prothrombin 
at reactions acid to pH 4.8 and alkaline to pH 10. 
If it is assumed that human prothrombin has the 
same activity as the bovine prothrombin highly 
purified by Scegers and reported to be 1300 
u./mg,” then fractions with activities of less than 
80 u./«ig., routinely prepared in the course of tins 
work, contained less tJian 2% prothrombin.** 

(27) C. W. Ord«aa, C C- /caaias*. Jr., asd C. A. JaaeWAy, J. 

C A. SitU-H. r.At*4. MaA. 

tl. 202 (1945); J. Am. Utd. Atw.. lt(. 074 (1144); U. CnM* 
l»erx; S. Fnnt aaO O. D. ihU., ISC, 944 (1944); J. S««kn, 

Jf.. asC J. R. N«c(e. 4M., SST. 144 {i94S). \ 

(SO) C. A. iMnanat cvmmeaicatlaa- 

(29) Tit* |tre*«nrt «( asU.A asC asti-O laoacsiati^aa la Fra«Uo« 
t! -f tXX arat aal<4 by W. C. 0«r0. aad reportvA la tarn Cceait by 
). r. Bn4tft, J. Clin, fnmil.. ». 910 (1944). (</. table aa p. 916. 
rafnp>l«<> by W. C. Qoy<l), anO by L. l»ill«fli«f, J. L. OacUy. M. Mdln. 
J. Klliau and M. C HiHchtflaaR. J. Clin. Inmit., S*. 990 (1944). 

(.10) Slu.lic* el tha anti lth iMaegliitiiiin* liaa* b«<a cafried out la 
(OllalMaratian uitb L. K. Diamond, Dapartcocat a( rediatrica. 
Cbildran'a llaipitat, Uoatan, 9(as*. 

(31) C. A Kniiat, i>r!*A(e cammiinieation. Sac alia B. A. Rabat 
and A. B. Rat-r. J Etpil. Mti., 92, 207 (1049). 

(32) Par a ditanision ol tha aarlier litaratura taa J. T. Cdaall, R. U- 
ftttr aod S n. .Irtnilronf. Jr.. J . Clin. Inrttl., 2*. 997 (1944). 

(33) A raarnt surrey af the prapariias al protbramWn has been 
a.ada by W. II. Saecers. R. C. i.aan>is or<d }. M. Vaadeabclt. Free. 
.^K. Cjiptt. OM. and A4t4.. M. 70 (1044); and ArtM. EMcSjia.. 9, 9$ 
(194S). 

(34) Tha Assay ot tbramblB aad pratlirawbla was bricty described 
by Bdsril. Ferry and Arnslranc." Mare recently, it has been da. 
(laed In term, of a standard thFambia reference preparmClaa, wbaac 
activity is Cud by deOnitiaa. TWs new tbrasnbla aMI Is Identical 
witliin the limits of ecperiaenul error with the Ihrombia antt dc* 
acribeil by Seaiars." and has bcea alTicially adapted by tb« Natlaaal 


Although there was no need to purify this com- 
ponent further, whoi it is prepared to yidd 
human thrombin for dinical purposes** the 
tions containing protlirnmbin which have been 
obtained must be considered only os starting 
material for further chemical investigathms. 

Plasma, or a fraction of plasma, has been 
rendered proteolytic by the use. of rartalu re^ 
agents**; the activated en^ne tamed nlowHifi 
(fibrinolyrin), and the inactive enzsmie pre- 
cufsoi), pla^nogm.** Under most condiu-ms 
investigated, plasminogen predpitated with pto- 
thrombiti. The observation that plasmuu^en 
was adsorbed by fibrin made posribie its separation 
from protlirombhu 

The separation of the isoa^iutinins from pro- 
thrombin and plasmlm^n vras su^ posrible 
by utiiUiug the different isodectolc points (ff tiioe 
mato^. At pH 5.4 thm were large differaicra 
in sdubility, and tire rolubillties eff ttte two com- 
ponents to be separated can be lul justed to suitable 
values by the variation of the ionic strength of 
on aqueous solution. Since it has been obsenred 
tiiat ))rothrombin was considerably less soluble 
ill sodium acetate buffers*' tlian in s^um diloride 
solution with pH adjusted to the same value, and 
since a specific effect of the acetate ion upon the 
solubility of the isoaggiutinins was not noted, it 
.was found advantageous to use acetate buffers 
for -this step. This separation was effected by 
completely dissolving Fraction III in a small 
volume of acetate buffer of about 0.2 ionic 
strengtli, and then precipitating the prothrombin 
and plasminogen (Fraction 111-2,3) together with 
most of the remaining fibrinogen and a part of 
the otlicr proteins present by diluting this solution 

InttilBtv of littith (rfeliRtil in 9tts>l is Mistmus RequircmcBtAfar 
Dried ThreiMbiB. Natmnri Is$ri1at« »( Kealtk. Aufu*t 29, 1949). 
Sc« tKc repertv oe t9« rictenBiMttBo «{ protkfoaibl* Is "mBod 
OoUint *od Aliitd ProWeoM,'' Joririi StnCf, Jr„ FmadatioB 
Ntw Yeric. 1949. 

(99) B.A.BeriB(.Jy.,V.aiB.fBMf..94.98«(ie44)i O.T.BMI*7 
B0d P. D. ItierBhBM, tNA. XI. 991 (1944); ?. O. IbitbImsi »U O.T. 
BBitey. J. Htmptmrt.. 1. 23 (1944): R t>. lacrskBa, 0. T, B«Bcy 
BBd P. B. N«t»«a, 4 * 44 .. 1. 171 (1944): a T. Bailey, R D. lafrakBSA 
O. SweBBOB, J. J. Loimy as4 B. A. Bctiaf, Jr^ Snr^rf, tl, S47 
(1949). 

09) In Fractioa 1114. Uie leparBlioa af wbkb U described belair. 
D. K. Richert fouad a stew ipenUBtovt BCtlvaUBB s( pUialaases 
to plaimiii. even ia elrrilr sotutien, wiibout Ibe addlUoa o( eUorO' 
fom, (treplekinstt. or any other oetlvBlor. The SboI coaecBtraUoa 
of filBitmin ebuiard in thi, way wa» about one-tUrd ot Uie tBOslBiam 
oMainable on eocapiete aelivetion w4tb streptokioaia. Chtoroforn 
(reatiaent vf Fraelion III.3 <llcl not (Ive any lacreBae ia the rate or 
in the final amount of attivaUon, a« compared with the coatrri 
aaiaple without added activator. This ia pcrhapi eapiaiaable hf 
the fact that the lipid* present in Fraction 11 + lit srtre prorioady 
separated in Fractioo III-O. The functloa of the cUorofonn i* 
whole platma or crude plasma fractioa* may well be due to Its eztrac* 
tlaa of fat seiuble inhibitors which normally proveat the apontaaaou* 
coovmloB of plasiulaocea to plaamin. For further diseotaioa of the 
pioleolytle entyme system ot plosma, sec J. T. Bdaall, **A 4 vaaees 
to Frotrio Chemistry /* I, 449-91 (1947). 

(97) la order to deserihe the proteose syetom the nvliid termio* 
• otogy satt44ted by L. R. Owiatcaaca aad C. Id. h<a^.«od, J. Q<*- 
Fkrtitl., 99, 999 (UIS). has been foilowod. 

(39) These obicrralmos srcrc wade by i.. eifiemer. JK f. MuUord. 
J. T. Sdaa», S. G. MiBir aad D. A. RMcrt. 
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witli vmter to an ionic strength of about O.OS.” 

Tlic recowiy of isoagglutinin in tlic mipcr- 
ufttnnt solution from Fraction in'2,3 wm ae- 
coiutdHshcd raisuig the f>II to QJH (mlnfanum 
sohitey of titc ssosg^utuiiiis), mid adding, ft 
siuall amount of etlmiiu!. Tlic recovery of the 
isoagi^utinius was quite satisfactory, and the 
predi^itate so obtamed {Fraction III-l) . was 
dried firom tlie frasen state without deterioration. 

Froditombiii mid plamdm^n were separati^ 
by dissoliduo Fraction in<2,3 in about 0.1 ionic 
strengtli sodium chloride and suilident buffer 
to bring tile pll to about 0.9. Under proper 
conditions a fibrin clot*® formed and was removed 
by cetiteifugatioii. This dot l^ed in a few hours 
at room tcmi>craturc, or after standing overnight 
ill the cold room, nnd omtaiticd a large ixut of 
tlic plastninogcit.*^ 

The rapcniafant solution from Uie dot CQii- 
taiued most of tlie prothrombin, which could be 
repredpiteted by lowering the plI and adding a 
small amount of ethanol, or eoukl be dried from 
the frozen state. Prothrombin was not stable 
indefinitely, but could be readily converted to 
Uirombin by stiitable agents.**-** 

IV. Procedures for the SubfracUonation of 
Fraction II -b III** 

Studies of the subfractioiiation of Fraction II -1- 
III involving isoelectric precipitation at various 
ionic strengths, but without the use of ethanol, 
yielded fairly active prothrombin fractions, but 
fulled to yield com»utratcd ujiiibody-containing 
fractions which were free of lipid. Various 
methods involving precipitation with ethanol, 
witli careful control of the pH, ionic strength and 
temperature, were then introduced. Only the 
lust metliods have led to the separation of all 
protein components in conditions approximating 
the native state.. For this reason it has not 
seemed desirable to describe in detail earlier 
attempts at complete fractionation. Since they 
may be useful for specific purposes, however, they 
liavc been briefly outlined.** Although developed 

(TC) TfecM MndiKou w* verr accHr tbow at«d lo lh« aHcInal 
MiUaaSr ffontlur*.*' A limHar ^Mcdurc, vdsf woKwimt 
iow«r {«aie strcRitiM. «■» uie4 in tiu liolaUon of th* C't «««p9s««K 
af tfotn (uinra (<1( tcfnni, C. B. S. B«fc«r. J. L. 

OnHvr <u«l n. J. CoUm. J. l£*pU. IU4.. ti. 9fir <W<I>. 

(40> ir fuOici'nt thrombin had brro (orm«d hr OosTcrtinf afcntt 
In th« plainia, »poiit«ncout cloUtnc eee«irr«d. If iniufficlaat tbroni>. 
Mfl werr namall aioount wax >dilcd at thia pcinL 

«I) The product* of the lyU* of the fibfln clot haee been ttudled 
hr W. If. Sercero. M I-. Nieft and J. M. Vandenbelt, Arth. Bioehtm., 
1, IS (IttS), nbo found two main comt>onent, railed and B- 
fibriii. The •■fibrin, pi • S.S. ha* an rlrrtr«|,hOrctie behavior 
alniilar to fititinoeen; the d.fibrin, pi • i-2, i* •ooiewliat anorc liko 
•-Ciobuiio *r albumin. 

See I- B. Mront, Rnej-rtopedia of Chemical Tecbnoloey. 
Vol II. p. KTl-All. The Intaneteiire Rnc^opedU, Ine., N«« 
Vorfc. N. Y.. IflIS. * 

(CD The materiali and method used lor tlietc atibfracUonatloa* 
euc eamptel^r deKribcd in r«f. T. 

(«<> Detailed jwoceduret lor carrying out moat of Uiatc metboda 
bare beea pttbIMied tn the SuUeiln of the Blood SobaUtotea Co»- 
enittec, ^mmltlce on Medical Receareh. Oftee of SeicoUfie ft** 
aeareb and Developucot. They will be made available opo* rcqoest. 


for the fractionation of norm^ human phurnia, 
have also been applied with some success 
to certain types of convalescent human plasma 
and to the phuona of certein aninuds. Modi* 
ficatkws d these methods may lead to ttmt 
satisfactory separations of tlie conman^ pro* - 
teint of different species, because of their some* ' 
wlut different concentrations and solubilities. 

MeCteS I for iwntiins the total Fmetien It + HI lor 
hsmue^oHed Modm ms introdwed in. 1848. The pfe* 
d(^tatd FrmetiOR II 4- IflrreowTcdand stored sta tem* 
peTahtfe el '*&% cenUined apprexinutely 35% protein by 
wti«at, OD02 mole fractim (18%) ethanol, and 0.06 kmie 
dtrength of latu (largely eodtum chloride with stme citrate 
and msfboewte). This ntateriat was suspended la about 
an eqi^ vdiiine of 0.1 At sodium elilmide s^tUm 'pne* 
vioariy chlUed to 0*, ud diaiyzed agiunst 0.1 At sodium 
chbrioe at 0* for two or three dnj^ with frequent changes 
ci dUymte to remove the ctliauol present in the predpi* 
ta^ fnaterial. Ouriog dialysis * elot of fibrin usually 
fonned ud was t«tov^ by fiUratmn and centrifugation. 
Tte preeipitate was then tvasfied with mid 0.5 if sodium 
ehlocide adutton, reccutrifug ed, and the supemaUnt sola* 
tlM was added to the dbityzed material. Tim resultoig 
protein sdution, conuining only traces of ethand, was ad- 
justed to olio Al sodium ehkwidc, approximately 15% 
protein by dry weight. It could be sterilized by filtration 
thmgh Seitz type filter pads. Thrombin largely ra* 
moved during dotting, and protbrombici was removed by 
tbe filtratiou. 

Method 2 made available 7-globulin and thrombin. 
Fraction II 4- III was suspended in cold sodium chloride 
station, allowed to clot, and clarified. I^othromlrin 
(Fraction III^) xras removed by adjusting to pH 4.7-S.3 
and an ionic strength of about 0.0Si. The remaining cn* 
and fi-flobuliii (Fraction IlI-l) was removed at 0* by ad- 
justing the pH to 5.7, the tonic strength to 0.013 or 0.03 
and the ethano! coaceiitratioti to about 0.051 mole frac- 
tion (15%) . Tbe volume used was about twice that of Use 
oririnzl plasma. The y-globulin (PraetiOQ II) wot then 
pr^pitated by increasing the ethanol concentratiou to 
mole fraction 0.091 (25%), which precipitated Fraction 
1I-2. By tiicn adjusting the pH lo 7.0, Fraction Il-l was 
{Hrecipituted. .• 

Method 3 invtdved suspension of Fraction 11 4- Ilf 
paste, dotting of fibrinogen, and removal of thrombin by 
methods timlUr to those used in Method 2. Fraction III-I 
was then removed at more acid pH (5.2 to 4.5), lower 
volume (approximately equal to the volume ^ original 

J itasina},and etbanol coneentrations from 0.04 to 0.07 mtrfc 
ractioB (12 to 20%) (Table II). Tbe total T-gtobutui 
was usBsUr precipitate in one fraction, but in some cases 
Fractions lI-l and 11*2 were removed separately. 

Method 4 involved mansion of Fractba 11 4 111 lo a 
vdome of water twke that ^ the original plasma at pH 
5.8, 0.00s hmie strength, 0*. The resulting eu|(lobwn 
prrorihite represenicd atmut half tbe total protein, and 
conUiaed considerable Y'globulin. The supernatant 
solution, precipitated by bringing tbe ethanol concentra- 
thm to 0.1 mole fraction (30%), contained large amounts 
^7-fiobulin and lipoprotein. 

Method S was dewloped to make isoagglutinms avmli- 
abie in good yield. Suspension, clotting of fibrinogen, and 
temovni of prothrombin were accompUsbed as in Methods 
8 and 3, except tiiat Fraction 111-2 was precipitated at a 
slightly lower ionic strength (O.OC). Fraction lll-t, eon- 
taining fi-gtobulin, lipoprotein and isoag^giutliuB, vna pre- 
dpitatrd in a volume 1.8 times that of the plasma rnno- 
lented, at pif 6 J. 0.015 ionic strength, 0.0^ mole fm- 
tion (8%) etbanol, 0*. The ethanol was removed by sus- 
pending the precipitate in about 20 volumes of watesr at 
0*, pH 64, and ionic strength less than 0.(X}1. Tbe i«- 
sultiag Up^notein-fkh precipitate could not be dried wHIb^ 
out dwturation, but the paste could be saspendtd hs O.IS 
JH sodium chloride and adjusted to pH 7 J2. They-i^kHbtt- 
lin was precipitated os in Method 3. ' 
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CoNomoHS roK tub SsrAKA-noH or Tbachok XU4 


Uetiwd 

pH 

FXOM T-GlOBUUK 

Xnnle Btbaaol conen. 

strength. Mote Vnt. 

SMtos/t fraction %(M*) 

Taw 

SSI’ 

•c. 

Volnsss 

corn- 

pored 

to 

plasBs 

3 

6.7. 

0.015-0.03 

O.OSl 

16 

0 

S.O 

an 

6.1 

.040 

.048 

14 

-3 

1.0 

3B* 

6.2 

.050 

.040 

12 

-3 

I.O 

3C 

6.2 

.036 

.051 

15 

~5 

0.9 

3D 

6.2 

.036 

.059 

17 

-3 

.9 

3B 

6.2 

.036 

.059 

17 

-6 

.9 

3F 

5.2 

.036 

.059 

17 

-6 

.9 

3G 

4.8 

.036 

.070 

20 

-7 

.9 

3H‘ 

4.6 

.036 

.070 

20 

—7 

.9 

5 

O.S 

.016 

.026 

8 

0 

1.8 

8 

5.4 

:oos 

.024 

7.6 

-2 

0.7 

9 

6.2 

.016 

.£«9 

17 . 

-6 

0.7 


■ Hie fractloa obtained from tbett eooditieae 

was found to contain cos^erabte ^•slebulia as bnpurity. 


Method d was used to obtain n satisfaetoiy {soa|*gluUn!ii 
traction when other fractions mre not desired. Fraction 

II •{> HI was suspended and taken to 0.3, 0.01 toik 
strensth, 0.024 mole fraction (7.6%) ethanol, 0*, and a 
volume about O.G times that of the original plasma. Iso^ 
nCKhitluiiis were precipitated along with lipoprotein. The 
resuspended precipitate was adjustcrl to pH 7.2 in water at 
0”, 0.0U6 ionic strength, and a volume 0.7 times that of 
phsma. Much of the lipoprotein and v-globuHn were 
soluble under these conditions, but the tsoagglutiiiius re* 
raained in the precipitate. This precipitate was dissolved 
in 0.1 // sodium cUoride, and thrombin was added to re- 
move ftbrinogen as a fibrin clot. 

Method 7 recovered only the isoaggiutinin fraction.' 
Fraction II 4- 111 was suspended at 0* or 25* in a volume 
of water eight times that of the plasma, pli 6.3, and an 
ionic strength of 0.006. The water was saturated with 
toluene. The isoaggiutinin fraction settled in about 
twenty-four hours. Resuspeusion under the same condi- 
tions w'.as sometimes desiralile. Fibrinogen and most of 
the y-globulia and lipoprotein were removed by this pro- 
cedure. 

Method 8 w.as similar to melhotl 0. except that Fraction 

III was removed at pH 6.4,0.005 ionk strenglli, 0.03-1 mole 
Imetion (7.6%) ethanol, —3*, and a volume 0.7 times the 
volume cd plasma represented. 

Method 9 cvolveo from the combiaation of method 8 
with the modificatfoa of method 3 to a lower ionie strength 
developed at the University of Wbeonsin** for the separa- 
tion of Fraction Ilf from >-gIobtiUn. This method is gives 
in detail in the remainder (d this section. 

Precipitate H 4- III from standard preparations of nor- 
mal serum albumin (human) is used as the starting mate- 
rial for this prcp.arntion.** li.ach kilogram of this pre- 
cipitate is suspended in 2 kg. of water containing ice^about 
one-quarter of the w.itcr should be frozen, in the form of 
very fine ice crystals). When the suspension is fairly 
unilarin, ndd 3 kg. of water (cooled to 0*) to which 112 

(SS) Tbii mclbod cao also be applied to precipitate II 4- III w 
1 -4- It 4* in from apecial loll of platoa or aerum. fueb at coa* 
valeiecBt icruto or pSasisa, or to varioui aicnilar fcactieoi oblaiseO 
br tbeee mclbodi. OccaaioDallj. wbarc otateriaU bavc been fCored 
la tbc Iroiee or dry atate, tbe oriRiaal auspeasoo will rlcld a coa- 
uilrrabie Quaotity ot iasoluble taatcAl eoMlatiag at denatured 
proteia nod lipid. In Ibete case*, material caa be ceatrifufed aad 
claiiBed with filtration chroueb Scila-type pada la a aolutioa of 1 er 
> per eeot. proteia and O.tSiT aodiuia ehloridc at pil about 7. Tbe 
riari&ed loiation can tbeo be taken to *-8*, pH 6B. 25% ctbaool, 
Soaic atreagtb 0.1 just aa pltkewa would be treated (but ooaitUnc tbe 
restaval of Fraction I), aad Uw precipitate eorrespoadiaf to tbe usual 
Fti^oo IX 4 - 111 can tbes be used is tlM prepaintko. 
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oe. of OA If ^^ndhutt phoHihate C^H S.S) has bees 
The xuspenskm shotikl be stirred dtm^ aad kept st s tea. 
peratnre of 0* until all liutips are dimved and a seady 
complete aedatios is obtained. After the suspension b 
oomolete, add It to 20 kg. of water (cooled to 0*). and stir 
ticmiy at 0* for thirty to sixty oiiintes. The pH of tiib 
suspension*' dhould be 7.0 * 0.2. Then bring tdliS0% 
ethandi by adding 15 liters of 63.3% ethaad fceeolagtbe 
tempenttDreasloiraspostibleimtil — 6*bresdMa. This 
saspenskn should -stand at —6* with a tiow stirring Idr 
several hours before cntrifitring. Centrifnge at a nSe of 
about 30 liters par hour. 

Preelpitata lu-0 b precipitated from tiie sapemataat 
from pracjpitate II 4- lUW bringing tbe pH to about 
6.7, with pH 4 calcium Metate bulw,** and the 
conceutntiOB to 25%. Tbb suspension should be allowed 
to stand for about forty<ight hours at —5* before cen- 
trifugation, and then centrifuged at a rate of about 20 liters 
per hour. The supemaunt sohitiem stSl contra appre- 
ciable protein, a hu^ put of wlurii b piedpitated by ad- 
jostiag the pB to 4A, utd tbe ethaad ^iraitrati« to 
35%. 

Precipitate H 4- IHW b lesnspesded is acetate fmffer* 
and takes to OH 5.2, 04)16 tonic drangih am! 17% ethandi 
This can be done by suspending each u i^ecipt- 

tate ll 4* IIIW in 2kif«;rams d water and ke, as befoie, 
and ithen adding 2 kg. of cold water to wliieh 0.^ mole of 
sodhniracetate has been added. When this sustKOSton is 
complete, add suOicient pH 4 acetate buffer,** diln^ with 
one liter of cold water per kilogram of precipitate 11 4- 
IlIW, to lower the pH cif the suspension to 6.0 w Q.i and 
stir for several hours. Tlien ndd 13.6 titers of cold water 
and then 8.C0 liters of 6.3.3% ethanol per kilogram of pre- 
cipitate 11 4- IIIW, raising the ethanol concentration to 
17%. The tcmperalitre should be lowered during the addi- 
tion of the ethanol, keeping the suspension near tbe frees- 
tog point until it is cooled to —G*. Tbe precipitate is re- 

(40 A lediim ilyriDste buffer lolutios wu uIm used for this pn 
■djuatoeet. See ref. 63. 

(47) hecauac of tbe lew iooie eueostb of tliia •utscosioa, the fB 
value obiaaocd deorada conaidcrabiy upeo tbe tnethed of readiag la 
ibe (la» electrodr. We have uaed the value oblaiacd by dilulJoo of 
the ewaptntiea Juat belofc the aleobol addilloo with ao equal votuoc 
Of 0.07 if aodSum chloride aolutioa. Diiutloo with ae equal vclumc 
of 0. 16 If aediurn chlor ige tolutioo will give a fiH aearer 7.3 

(48) Tbe All 4 caletum ar«tate buffer it (bat uaed ie tbc fractlosa. 
tiaa of plastsa ceceet ibal tbc aodiam acetate if replaced by calcium 
aecuic. li conartta of 4.8 if acetic arid asd (L4 it calriuoi acetate, 
aad if diluted before uae. 

l<8} Wbeo «c arc dealiar with pf aama collected eo that It eeaUlai 
a 'bicb titer of tbe varioua aati-Rb )aeastlaUaioa>« it to oftea od* 
vaatateoBS to preeea* Uc PraclJoa It 4- IIIW by a uedl&caUoa of 
Method 7. Tbe procedure wblebbu beta seed (ePov*: 

yrecfpftalt II -4- IIIW la reauepended to enter asd token to pH 
AS. 0.0QS iooie atreestfa. urias oectalc boffer. TWs m be dose by 
•uapeodiof each kilasrata of prccipHete II 4* tltW lo two tlten M 
eedd water aad kc. Wbro tUe einpeoeioa to complete, poor It with 
good cUrriac late 80 litera o( 0.006 iooie euenstb PH AS aoetaU 
buffer per beer of (larUos II 4- IIIW paste. Tbia rcsaltlag etupeo. 
rioB may be btld at eiiber O' or 35*. It to usually tarried out at 0*. 
but where there la a Urge amouot of fibrioogco preaeot to tbe pro- 
ripitete II + IIIW tbe 76* catractioo procedure to advantageous. 
When the er Irertioe is carried out at room tewpcrulurc, the buffer Is 
laturuted with lolueoe aa a bacterioatatle agent (approiimately Af 
re. per liter). Tbe diJule suapeoaioB >a tbea itiiTcd lor about on hour, 
and tbco allowed lo aelUt evervigbt. Tbe predpilate to suapended 
io a toiall ameuoi of pH 6 3 buffer ol 0.006 iooie atrengtb (aodiom 
acetate), (roxea aad dried io vacuum. 

Tbto mtlbad cna alao be applied to precipitate HI as obtained Itoai 
mtlltod 9 tW Ue aublraciioaatioB of Practian 11 4- IIL 

The use of this material os a reageat for Mood typing has bcca 
diaeassed to an earlier paper." 

(to) J. U Oneley. M. bldio, J. W. Csmeroa. D. A. Pit*—* asd 
UK. Dtamasd. daa.ff. T. Acad. ^cf.. 47, 699 (1946). 

(6i> TfiepKt.OoodiwmaeetatebaGcrtotfaatuaediatheftaetioae* 
ttoa of ptaaam.* Ie conabta ql 4.0 U qcctie qeid qnd $4 if apdtow 
•wtats. , “r- 
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by ceotrifutation at a rate ot abcmt » mtn per 
at a terapenttue of —84) ^ 0.6 . ,7T»e efDueot, 
this caitrtfacatton should then Im daiified by filtra* 
5S* at a temperaOira of — 0.0 * 0.6 . 

Hadh kH^ram of pnclpibite III is suramded )n*2 1». of 
^er and kt, and Iben diluted nith 2 kc. of 0.6 ionic 
^fth pU 6.4 acetate buffer cooled to 0*. Tlie WW- 
JM b stin^ until uniform, and then diluted with 7.5 kc. 

water. Tliis suspennon sbmid be at pH 6.4.. tonic 
!ntacth 0416, and 0 to +1*, and should be stlrr^ for 
•ewral hours. predpUate Is runored by centi^usa* 
tiaaatartL*tt!veIyslowratei>fq>eedandatOta 4*1 • 
pracbdiate Ill>2 J should be su 4 )ended as soon as pos- 
able In 1 liter of 0* water per kilosram of preeipiUte and 
the pH adUusled to 0.8 to 7.0 with sodium cly«"nte.h«i- 
{ff/* Then add I liter of 0*water contaiiiiiie enouch so* 
rfhim chioritlc to give a total ionic slrenyth of O.l. Alter 
cat to two lioors ^ stirrins. test the solution for preformed 
tbrombitt and remove a samtde to see if the Obrinocen has 
^tid. To do this, centrUu^ a imali samiile and then 
throntlan to the supernatant solution to see whether 
more is fewmed. If aU the iilwiiu^n has clotted, do 
not a^ adtIiUwial thrmnlHu. If there b fiJwiooceti Stitt 
i^t in t^tiou, then ciiouch tlwombin to clve a total 
SHiount {ineiudiRg that alrejuiy {weseut} irf 10,000 units 
per kiktgrttm of Fraction 111^4* Stir this suspension for 
sit addilKXiai hour and cciitriftice at 0* for^ atiout an 
hour, or at a very slow rate if continuous centrifitgation b 
required. The supernatant conrahitoc. Fraction 111*2 
can either be dried rlireetly If prollironibiii b rltsireil, 
iminediatct)' converted to throinhin before drying. To 
sccompUsh the conversion of prothrombin to thrombin, cai- 
dum chloride ami thromboplastin are added, according to 
the directions given elsewhere,** and the (einperature 
is raised to 20-25*. This solution b then darilied, stcri- 
lized and dried. 

Precipitate 111-3 should be suspended*' In sodium chlo- 
ride and bicarbonate solution to give an ionic strength of 
0.16 and a pH of f.l * 0.1. and allowed to stand at U 
until all of the fibrin has hccii lysc<l. After clnrillc-.ition and 
sterilicatiou, this umterial c.'ni be dried from the f roieii siate- 
Each kilogram of the supernatant from prKipiiatc 111-2 
is adjusted to pH 8..1 by the addition of sodium bicarbon- 
ate (approximately K cc. of 1 if sodium bicarbonate should 
be required), and then the ethanol b adjusted to 15% 
by the addition of an equal volume of fiO% ethanol, keep- 
ing the tcmperatttfC at or near the freezing point until 
Imvcred to — 5*. where.it slwuM be maintained. The 
precipitate can then be removed by centrifugation at —5*, 
and at a speed of about 80 liters per hour. 

Precipitate UI-I can be dried from the froaen state, and 
reconstituted to about 6% protein in isotonic saline at pH 
7 for a blood grouping sdution if the pool were group 
specific and of snfiictcntly high tfter.**‘** 

Each kii^ram of filtrate from precipitate HI is taken to 
about 0.(K ionic streitgtii by tite addition <rf 60 millimoles 
of soditttu diloride, bolding the pH at 64S, the etbanol 
eoflccRtntioa at 17%, aud the temperature at —6*. 


(93) Wc have usf<t SciU S'l paC* aitd 08% SOS CIter aid and aose- 
UcBc* K-S padtaad 1% tirlle* GIC<r aid torthii fiUraliea. The filter 
pad ahould he .waabed «itb 0.30 U ««di«c« chloride and tbea with 
0.01 A/ aeeile acid, and finally •itit O.OS ionic atrenetb dH 3-3 
aecUtc bufler in 17% clhaeot. The pH o( Che final waahinss.aboold 
be cheeked lo aee that It li 6.2 after filuation (this cao be easitr done 
nitb a apoi-plate and suitablr Indirator solutloo). This washing 
praerdure Is cMcntitI because the low Ionic alrcngth o( the tolatioa 
and rbaages in fiU at this point caa tubstaaliallr lower the recovery 
of V'llolnilin. 

(S3) Sodium ilrcinau bullvr Is prepared by halC-ncutralUlos a 
flyciee solution with sodium hydroxide. Tbe solution we hove used 
contains I mole of flycioe and D.fi mole aodium hydroxide per Htcr. 
It hat a fill el about 0.8 and hot the o^auiaae at causing lets of a 
drill la fill upon aeration (baa is observra wbeaaodiuai bicarboaatc 
is used to iaeresMC the alktiinlty. 

(A<) Tbe auspession of Hits msteriol Is convenleatly carried vut 
atittg a Waring blender to break up the fibrin dot. 

(fiS) M. hirita. J. ain. httttL. fifi. 303 (Ifififi). 


Predpitfife 11*3 caa be remeved by eestrihigation of tlw 
above suspenritn at a rate of about 60 liters per hour end 
•tatempemtnreof —6*. Itmaybedriedfrmtltefreceii 
state^ljpmerably without tbe atWtioa of fiodlnm chlot^ 

Each kUogram of filtrate from precipitate 11*3 is taken 
to pH 74 w 0.2 by addition of about 16 miUlmolcs of so- 
dium blearixmate, and to 20-25% ethanol by the addltkHn ■ 
of 40-114 ee. of 06% ethanol. Tbe tenpentute Is naia- 
taJited at —6*. 

Precipitate XI-1,2** can be r e m ored by centrifuffttlon 
of the above suspauien at a rate about 60 liters m 
)M>nr, and at a tanperatnre <d —6*. It may K* dried 
from tbe frozen state ^referab^r witl^t the adaiUoa of 
sodium chloride or glyctne. 

Precipitate U.— A tola) Fraction if, rather than tire 
Fractions 11-1,2 and 11*3, can be prepared from the 
filtaeil efiluent from precipitate Iff by ittcreasing tlie 
to 7.4 a> 0.2 witii stdium bicarbonate soiution, and the 
ethanol conceAtration to 25% with 05% ethanid. *^0 . 
temperature tiiould be maintained at —5*. The precipi- 
tate may be remove rf by cratrifugatfam at the sune rate as 
recommended for Fractions If-I^ and 11*3. 

V. Distribution of Protoins in tbe Z£*-f* III 
Subfraetions 

Atif lyses of the various steps !n tlie fraetiona- 
tuMi prowdure liavc been carried out by the same 
iitctiiods' already reported in a previous study of 
tills scries (2). The results obtained during tiie 
fractionation of a large lot of Fraction II + 111 
prepared by metliod G for the fractionation of 
dtrated plasma (2) are recorded in Table III. 
Nitrogen detenninations and volume measure- 
ments were made on all suspensions and super- 
natant solutions obtained during subfractionation, 
and of ail resuspended precipitates. Values for 
the protein in the precipitates are calculated from 
tlie analyses of the resuspended precipitates, and 
the protein lost in coitrifugation or filtration, and 
the protein remaining in the supernatant solutions 
at tlie end of the process were calculated from the 
analyses of the suspensions or supernatant solu- 
tions. These results ara tabulate as the per- 
centage of tot&l protein nitrogen in the fraction 
referred to the protdn nitrogen in the Fraction 
II 4- III used for subfractionation. To convert 
these values to the amount of protein by nitrogen 
(N X 6.25) which would have been obtained from . 
a liter of plasma, iive have used tbe value of IS.1 
g. of Fraction 11 4* HI per liter of plasma 
viously reported.*' Tbe nitrogen factors esti- 
mated from nitrogen and dry weight determina- 
tions of each resuspended precipitate are also 
recorded in Table IV. Using these nitrogen fac- 
tors, instead of G.25 as used in Table III, we obtain 
the values recorded in tbe last column of Table 


(Sfi) W« kkve found it belplul to vatpend firtd^tste II-S and . 
II-1.3 in I.S voluMc* ot wotw-kc nixturv (1.3 of water froxea). 
II this mixtnrc i« kept void duries tbe fuspemioa, owat pt tbe flobu* 
lia fcmala, oadiiwlved. and don not "luBp up*' apoa (rceslas. 

(57) Fraetioa 11-14 rcprcwati tbe more aotubte part •( tbe r* 
globulia aod le takes oD at eoodiiiosf «sed tar preparatioa of Fne- 
tiaa 11 by twliw aectbeda. Soch waUrial hat beta itted tiialeally 
ia both eieailw aod ctddeodc loaodict.. Tbla troctfoo'aboaM b« 
dtnelved to mke ootationv eo otti olot iS4 t- ot v^ohiSla pee 
too cc. aod vterSUed by Seits Smtioo. b- — 

See Ret. 9. TaMe VIL . ^ • - 
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TAsum 

Distkzbotzok or Pslotsiks in SornAcnaa or FsAcnoM U -f UI 


Bspcritoeat 


ttr ecBt. of truj fCMcis ■IMsm Ib (neO«a 


O. K X *n 

Mmb 


• ii + m Cioo) <100) 

II + mw 68.0 65.0 


Cent. loss 

0.7 

1.0 

III-O 

24.4 

26.2 

Cent, loa 

o.e 

0.8 

Supenutant 

8.3 

7.0 

III 

.... 26.8 


Cent. loss 

1.2 


Filt. loss 

2.8 


II-3 

.... 20.9 


Cent. loss 

0.2 


1M.2 

.... 13.2 


Cent, loss 

0.1 


Supernataat 

0.4 


IIM 

.... 11. 9 


Cent, loss 

0.8 


Su])emataat 

1.3 

.... j . 

in-2 

88 


Cent. loss 

0.9 


iir-3 

2,7 


Cent, loss 

0,6 


V(b) for the grams of protein per liter of plasma 
recovered in fractions. 


We have recorded the electrophoretic analyses 
of tile various 11 4* Hf sub-fractions in Table 
V(a). 1» some cases the separations between 

these components is incomplete, especially in the 
case of the /3, -globulin and the ^j-globulin + 
fibrinogen components. Tlie protein distribu- 
tions ill Tables V(b) and V(c) have been corrected 
for the !iitrogen factor, but not for the refractive 
index increment of the components. Recent 
papers in this series'* have indicated that these 
refractive index corrections would be small, and 
they can properly be neglected at this time. 
The unusually high mobilities assigned to the 
01 component in tlie lipid-rich fractions has also 
been discussed.^* 

TAHts IV 

ESTIMATSS or NtTBOCSN AHP CHOtBSTtROt, tK SOBFRAC- 
nONSOF pRACnOK n 4- 111 OK Huuan Puasba 

Wc ptf Mat. 

CrftiR* Hitro- Cbottl- 

PrkMioB (I! <}} (j) «} tes t«r«l 

»i + ni 7.8 r.s 7.8 7.8 ia.» e.o 

n + liiw 8.7 e.7 E.7 H.» 1.8 

!I|.0 lO.C IG.4 B.e 10. 1 9.9 >9. 

n.j ,2 c.?* e.s* to.o <o.oe 

11-3 ».3f «.j* le.o <e.o« 

III . 7,J— 7-0—. 7.0 14.3 8.6 

IIM 7,3 T.S— — . 7.3 13.8 8.7 

III.4 9.8 6.8 6. 7 18.0 S.O 

m.a 6.6-^. 6.7 6.6 18.8 t-S 

•After filtration of combined lfi.6/c y-globulio solu- 
tion. * Al40 vahie of £. Umnd, B. Rosseii and L. /. 
Saidel,/. CUn. /np«r<., 23, 437 (1944). 

(69) S. H. Araitross. Jr.. SI. J. B- Budba Bad K. C. Marri««a. 
Tki, JiKiRMAt.. S*. <16 (I9'l7f: a 11. AriniiMog. |f.. M. J. B. 
BudkB, K. C MorrJMO aad M. lUnan, Iki4.. 61, 1747 (l«4rj. 


UOO) 

(m 


vm •; 

<16.1) 

63.5 

81.5 


63.7 


0.6 

0.9 

1.6 


I.O 



22.7 

24.8 


24.4 


8.7 

1.8 

0.7 


1.0 



12.1 

12.0 


9.9 " 



.... 24.2 



25.5 


3.0 

2.0 



1.6 



2.0 



2.4 



.... 16.9 



18.9 


2.9 

.... 0.2 



0.2 



.... 16.6 



14.4 


2.2 

.... 0.1 



0.1 



.... 0.0 



0.6 



.... 11.2 



rU.6 


1.8 

0.6 



0.6 



0.7 



1.0 



.... 7.2 



8.0 


1.2 

0.7 



0.8 



2.8 



2.7 


0.4 

1.3 



O.S 





Tablb V 



Distkibvtion of Plasua Pkotsims iktq II 4- III Sub 


BAACriONS BV Mbtkoo 8 



Fraetiea 

A 

« 

A 

•r 

Tot*l 


(a) Per cent of (faction 



11 4* III 

4 

6 

35 18 

37 

100 

1II.0 

6 

£ 

£8 16 

5 

100 

II 4- niw 

2 

8 

15 19 

56 

100 

IM.2 

0 

0 

0 2 

98 

100 

11-3 

0 

0 • 

0 4 

96 

100 

HI 

3 

15 

33 34 

IS 

100 

IIM 

2 

18 

15 45 

14 

ioo 

III-2 

1 

20 

65 12 

2 

100 

IIM 

3 

20* 

39 37* 

2 

100 

0>) Orams per liter el plums recovered in (raeUoas 

II 4* III 

0.7 

1.1 

6.5 3.4 

5.9 

18.6 

IIM 

0.3 

0.3 

4.1 1.0 

0.8 

6.0 

II + IIIW 

0.3 

0.8 

1.6 1.9 

6.8 

10.3 

IM.2 

0 

0 

0 0 

2.2 

2.2 

11-3 

0 

0 

0 0.1 

2.8 

2.9 

in 

O.l 

0.7 

1.5 1.5 

0.6 

4.4 

IIM 

0 

0.4 

0.3 1.0 

0.3 

2.1 

ni -2 

0 

0.3 

0.8 0.2 

0 

1.8 

IIM 

0 

O.l 

0.1 0.2 

0 

0.4 

(c) Cratss per liter of pUsma estiouted la plasiiu 

II -1- III 

0.8 

1,1 

6.6 3.5 

7.0 

19.0 

II 

0 

0 

0 0.1 

5.4 

5.6 

IIM 

0.1 

0.6 

0.4 1.2 

0.4 

2.6 

111-2 

0 

0.4 

1.0 oust 

0.1 

1.7 

I1I-3 

0 

0.2 

0.3 orsr 

0 

0.8 

Ill-O 

0.6 

0.6 

6.7 1.3 

0.4 

8.4 

Total 

0.6 

1.6 

7.4 3.1 

6.3 

10.0 


* Including 8-fibriB.*‘ ^ lodiuUng a-fibrio.*' 
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In order to estiuute the competition of pixnna 
from these daU, w have also calculated the 
•mounts of cadi of these subfractions present in a 
liter of plasma (Table V(c)), using tJic data in 
Table 111 to estimate tiie losses. Altliougli the 
lost material probably does not have tlie same 
electrophoretic enmposition os the isolated sub- 
fmetions, we have calculated the distribution of 
uaug this assumption, and tiu: total 
fiHisd in tire correctod ^bfmetious is rmar to that 
d»Kved for the Fraction II + III. 

Tlie distribution of tiie lipoprotein <»m- 
ponents has been followed by dioiesterol deter- 
minations in most of these fractions, as rccort^ 
in Table IV. These values, when combined with 
the yield of the fractions from Table V(c), indicate 
tliat about 85% of the cholesterol of II 4- 111, 
or about two-thirds of tlie cholesterol of plasma, 
is concentrated into Fraction 1 11 *0. The purified 
Y-globutin fractions and ZI-3) contain less 

Uian one-fourtli molecule of dioiesterol per mole- . 
cute of -y-globulin. I 

Tam VI 


all antibodies a^idi Imve been studied are found 
coQceatrated into Fractions II^IA 11-3 or Ill-l, 
and Fractions I. lU-O, in.2. III-3, IV-1. IV-4 
and V are found to contain only traces of anti- 
body. 'Hible VX gives the results obtained on 
two preparations whidi were carcfuUy studied. 
The results are first compared with a reference 
solution amtainlng the same concentratiou of 
protein Table VI w and 0>), and then with the 
plasma (or Fractitm IX 4 III for. preparation 
S382) from wMch it was fradionatod. The totals 
recorded In Tabic VI (e) sad (d) repr^^it the 
amount of autibody ar^tmted lor in the various 
fractions. Deviations from 100% represent de- 
struction of activity, loss into other fractions, and 
the collected errors of these tests. The latter 
cause probably is tlie most sigiiiricmit. Errors in 
antibody assay are most serious when the activity 
is low, such as is found in plasma, and Fractious 
in-0. 1II-2 and IU.3. 

Table Vll summarises a much larger number of 
'tests aiiadc on Fractions H-1,2, 21-3 and III-l. 
The antibody content of the fraction, compared 


DiSTRiBunoK OP CaaTAiN Awtibodibs into II + HI 


n-1.3 

ITS 

m-i 

ni-2.3 

Ui-O 


Subfractions ar Method 9 


WeirM 

ef Typhoid Innutma A DtpU- Slrc|>t»- 

(rae- kttlullpin Ilirit aieusc th*iik <acc*l 

tieo O It Ten Prot. AeUtoxiA 
<i) Prepetkties 181 (Ketio (o Hoi'll) 


1.1 l.S O.C 

4.S l.S 1.2 

40 0.» 0.7 

20 0.7 .2 


0.7 O.S 1.0 

.6 .C 0.« - 

.1 .3 ... 


4.6 0.3 .3 .2 .i 


IM.S 

U-3 

I2M 

ni.3 

Itt-0 


n.1.2 

n.3 

m.i 

iir.9,s 

itt-o 

T«(ai 


(h) 

I'reparatioa S3SS iRetio 

to 110141} 


1.0 

1.0 

1.0 

i.O 

1.5 1.0 


3.8 

1.1 

I.O 

0.7 

1.3 0.8 


<3 

$.8 

0.7 

.6 

0.3 ... 


lU 

O.C 

0,3 

. 1 



0.7 

0.2 

0.2 

.J 

.1 ... 


10 

.1.3 

1.3 

.3 

.7 ... 

(e) Freparalion 134 (per ee« 

. of plaiaa) 

3.8 


18 

7 

13 

30 

4.6 

' 

18 

10 

82 

33 

4.0 

80 

12 

9 


8 

S.f 

17 

8 



t 

«.T 



6 


10 

n.9 


M 

43 

48 

64 


Tauus Vil 


AvCItACB Antidodv CoMrsKT OP Kjiactjoms U-3 

AND lll-l 

Coinp&rison witLi equal wclehU of plasma protein* 


Isoat^iutmins 
Typhoid O aggiutinin 
Typhoid 11 agglutinin 
Influenza A, Hirst test 
Influeiua A, mouse protection 
Influenza A. coisplement fixatioo 
Mumps, coiiipleineiit flxatios 
Diphtheria autiloxin 
Streptococcal antitoxin 


ll.t,2 

(0.2) 


12 

(7) 

i8) 


IlM 

10 


* Antibody concentmtiou of solutions of Fractions IT- 
1,2 or 11*3 eontainiiig 105 ing. protein/ml., compared with 
pUsfiia, wiU be 2.5 times these values. Values for Frac- 
tion 11-1,2 compared with plasma from lenders* and addi- 
tional data obtained more recently (about 30 prepara- 
ttons). Values for Fraction 11-3 were obtained largely by 
conparlsoR of Fraction IM with 11-1,2 (about 13 prepara- 
tions). Values for Fraction lll-t compared with plasma 
or PracUoii INI, 2 and 11-3 obtained in about 4 prepara- 
tions. 


n-1.2 

li-3 
III-l 
II1-3 
HI. 3 
MI.O 
Total 


<4) Prtparotlaa S303 (p«r e«at. «( It 4- If U 


VII. Distribution of Antibodies and Physio- 
logically Active Components 
Studies of the antfSody content of the various 
fractions ha^re been reported by Endets.** More 
extensive studies are now available.** Nearly 


(693 Wr wUi 10 thank Ptofmtor John F. Rad<r> oad fai> croup lo 
the Department of baeccri^iy nad leteraaolofy ot ifie Uerrard 
Medical Srhool-'Miu Julie C Sullivaa, Ui*i> Beltic CeiOilh. aad 


Miu Jtanae B. BeiuelitHip— tor •tUag rioH ot thwe etudioa. 
Studies el Oistl-A, se<!-S. antURhe. Mti.Rh'. asd asli.aii* iaoafsiu. 
lieios WMe medc by Dr. L. K Diacaosd, Chiidres'a Heepitai, Baa- 
( 08 . Dr. W. C. Poyd. Doaton Unieenity School of Medicine, Batlae, 
•od aomr ot ui <M. Melin, J. W. Cameron, and C. A. lUchert). 
The tfitirihutien of ttie Followint antibodiea baa been aludiol: 
(e) On moat prrparaUooe; aeslulialaa agaiait tyr>lioi>1_0 antiftn: 
e((iutinins ageinat (rphO'd It antictn; anlibody eaiitins inhibitioa 
o( (be hcinarj^lulinin of induenza A uirua, lUain i’RS; eaouac pro* 
lection (aeuiraliiiag) autibodyacalaat iaOuenea A uirui, atraia PRBi 
dipfalheria aaliloara (iuterderoial aeutraliealion leat on rabbita). 
(b) Od many praparationa: compteiBeal-SKint taUbody acainat 
the eSrneof mumpe; eoutpIcmeat-SxiBcaaliliodr aasiiiat innoctuea A 
eirot. atraia TRS: (c) «a aelecied pccpanliost: -aEcSulioiae againat 
K pertuaaia, phase strain 431, Wuladtiphia; , st reptococcal anti- 
loaio (loterdcrmsf aevtralication test oa salibitejv-astibody acsiani 
atf e ptocoec m l iie«8ir*f a ! laoacclatiolas acaieat eetis e( humaa Meed 
iroapiAondB; iaeacshitintoa BgaintZedisef buaae blood t<wup« 
Rfa.. Mb'endKA*. 
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with tlic content of the same weight of plasma 
protein Ims been recorded. 

TarnsVIXI 


Assay «» PxoriDioKsm Aim RASKtwoaaH Acnvmf 
Values are la mlts/ec. plasma 





Tnt 

H 

n-f 

lUW 

111 

iii-a lu-s 



Pfothooilda 



171 

82 

83 

75 

70 

46 


173 

100 

54 

fil 

00 



176 


85 

89 

60 

41 


176 

58 

83 

80 

CO 

37 


177 

72 

Cl 

88 

17 



178-178 

SS 


IS 
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Typical assjiys for protliroinbin and plasmino- 
gen activity are recorded for the various fractions 
in Table VIIL*‘ Assays for both of these sub- 
stances are somewhat uncertain, probably due 
largely to the presence of iniubitors which make 

Tfce«e itudiei l»**e bt«a ib>4« bf WS»» S. C. MiMw «nd »d< 
of «« (D. K. ftichtrO. PjoJtuor J. T. Edull. 

The method! used met recorded elMwhcrc.'*’** 


it dilTicult to completely convert prothrombin 
to tluombin and plasniinc^en to plasmin without 
decomposition. Little or no prothrombin and 
plasmlni^a is fouml in as^ feMthm other than 
in.2andilI-3. 

SumiiuuT 

1. The properties of various protein com 
poaents of Fractimi II 4* HI nornuJ human 
plasma aie reviewed. 

2. Methods am outiined for the separation of 
Fraction II 4- HI into a series of subfractions by 
low-temperature ethanol precipitation, in which 
careful control of tlie temperature, and con- 
centration of ethanol, salt and protein have been 
achie^. The subfraetions so obtained have led 
to satisfactory separatitm and con^ntmtlon of the 
fdtowing component: Y>giobulin antibodies in 
Fraction 11, isoagglutinins in Fraction III-l, 
protliroinbin In Fraction 111-2, plasminogen in 
Fraction 111-3 and /5i-Upc^rotein in Fraction 
III-O. 

3. Studies of the dktributlon of components 
into these subfraetions are tabulated. They 
have involved measurements of protein nitrogen, 
dry weight of protein, cholesterol, prothrombin 
activity, piasoimogen activity and various anti- 
body activities. 

Boston. Mass. Rscstvsi^’ October 6. 1948 

((2} Odfiaat atoSKiipt rccdivtil Jnac 20. 1947. 


ICcNTRIBimOM FROM THE CiJSMISTRV DEPARTMBXT. NORTHWESTERN XlNIYBRStTV MbDICAX. SCKOOl.) 

Filter Paper Chromatography 

By Henry B. Boll, J. Wjlfrid Hahn and Victor H. Baptist 


Consden, Gordon and Martin^ reported a very 
ingenious method. for the separation of amino 
acids by filter paper chrotnatograpby in which 
phenol or some other appropriate organic solvent 
sweeps the applied amino acids along the filter 
paper, capillarity cauang the organic solvent to 
move. The positions of the amino acids are lo- 
cated by spraying the filter paper with a solution 
of ninliydrin and heating the filter paper strips. 
The amino acids develop colors, the intensity and 
tint of which depend upon a number of factors. 
A review of filter paper chromatography has re- 
cently appeared.* 

'fhe present paper reports an attempt to make 
JiUcr pftper chromatography of amino acids 
•liiaiUilativc. The percentage light intcrniission 
along the chromatogram .is measured and this 
transmission has b«n plotted on semi-log graph 
pujjcr against Uie ^stance along the filter paper 
strips, and the areas of the segments above Uic 
j’fottcd curve measured with a plariimeter. It has 
been found that the areas so determined arc over 

(1) Conidcn. Oordoa and Mirtln, BiaAtm. J.. M. 224 (1944). 

(2) Cvutdea. Naivt. Ut, SS9 (IMS. 


a limited concentration range a simple fuaction 
of the concentration of the amino acids- The 
various factors which influence the reliability of 
this method are reported. 

Experimental 

Carl Selilcicher aad Sebudi auuUUtive filler paper 
number SO? was cut cfaiast the roaehtne diRCtioa into 
Strips 7.20 mm. wide and 60 cm. long. Oae end of the 
filter paper strip was placsl io the bottom of an oblonx 
butter dish and a thick flass strip placed oil top of the 
paper to tioM it in position. It was found convenieat to 
use 5 such strips banpnr at about 2 cm. intervals over 
each side of the butter dish. The lower end* of the filter 
paper strips were attached to stnaU metal clamps alfixeri to 
a metal rod. 0.0155 cc. of the amino acid sc^utioo ad- 
)usied to a pli C to 7 was placed on e marked spot oa the 
filter paper strip with a Okxlgett pipet about 4 cm. from 
the eslgc of the butter dish. Tlse filter strips were in a 
horitonial position duriof this operation. The amino add 
solutions were air dried oo the alter paper and the butter 
disk, with the filter paper, strips banfio^ vertically, was 
plac^ on a stoxe in a tall {last jtf. The Jar had a larcr of 
80% aqueous sdutios d Mer^ reagent grade <A pbesoj 
00 the bottom. Bifkty per cent. aquBHis solution of 
phen<^ was poured Into the butter «fi$h to cover the ends 
of die filter paper strips. A secood (lass jar was inverted 
over this jar and the joist between the jars scaled with 
vaseline. 
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Articles 

Considerations of pool size in the manufacture 
of plasma derivatives 

TJ. Lynch, MJ. Wetnsthn, D.L. Tankersuv. J.C. Fratantonj, and J.S. Fit«>.YSON 


Baciraround: The pooling of human ptasma from martY (tonws tor the ^npose of 
manui^uring therapeutic proteins increases the risk of exposing recipients of these 
proteins to pathogens that may contaminate 1 or a few units inctuded in the pool. 
Study Design and Methods: This nsk is estimated for a range of manufacturing 
scales toat would derive material from a varied number of d^c^ and for a number 
^ hypotheticai intoe^ious agents that may exist in the donor pc^Kiiafron cn^r a mde 
lar^ of t^evaience. Rtok is also calcuiaied bc^ for recipients of dt^es of a 
plasma protein and for these who depend on iong-lerm treatment with ptasma de- 
rivatives. 

Results: Risk of et^osure tocrea^ with pool size and the prevalence of frte agent 
in queshmi arto accumt^tes Aith repeated treatments with maleriai manufat^ed 
from different pools. 

Conclusion: Reducing pool size would at best decrease this risk in prc^rtion to 
the reduction in manufactunng scaie. Hoimver, for individuals requiring repeated or 
continuous treatments, the risk of exposure to alt but the rarest infectious agents 
would be or^ nHrxmaiiy affected, even by large recuctkms in mamjlactorir^ scale. 


Human; plasma proteins for therapeutic use have been 
manufactured from large pools of plasma for more than 
50 years.’ - The originai purjtoses of this strategy — 
ec<inom\ and full utilization of limited resource.^ — are 
still saiiU, The use of large pools of plasma tor the pooi- 
inc of multiple manufacturing baches into larger lotsi 
ntav ats<» comrihute in product consistency and improve 
s.ik-is 111 other ua\s, For instance, the production of in - 
mune globulin i' niundaiedai or above a minimum scale 
i’! 1011(1 donors to ensure the inclostcm of a broad spec- 
trum ot anriboJics ' 

Plasma proteins .such as albumin, immunoglobulins, 
and the foagulanon factors may be manufactured from 
source pia.sm;r lapprox. 500*800 mL/urit collected by 
rl.ismaphcreMs and re.siricted to further manufacturing! 
t'r tnnn ■TeenvereU' pja.sma (approx. 200-250 mL/unit 
prepared Irotii sshule-blood donations!. When ihe.se pro- 
U’ltk are prtxJuced trom .source pUsmu. the miital pools 
ivpisalK include plasma from 1.000 to 10.000 individual 
donors V'.'her recovered plasma i.s used, pools mav con- 
lain plasma irom up n> 60.000 donors. Furthermore, dur- 
Hic in,jnuiaciure. intermediate material derived from 
more tii.m «hk- sianmg pool may be combined mio one 
lot heiore hlitng the final containers For the bulk of 


frnritifiv btMM<mnrKemaiotofy. Office of Stood Research and Rr 
' ir« . C'cnier lor Bmiocies F-valuasion and Research. Food and Drug Ad. 
minisiTjiion, RncL»illc. Maryland 

Rceeued lor pubhcanon OcioberS. 1995; revision received March 25. 
19do,and accepicd March 29. 1996. 
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plasma derivative.s produced in the United States, each 
vial contatn.s material from mone than 10.000 donors. 

Recently, the wisdom of producing these }»oducis from 
such large pool.s of human plasma has been called into 
question. This concern centers on the po.s.sibility of trans- 
mitting viruses and other infectious agents (such as the 
incompletely characterized agents thought to be respon- 
sible fwcertain spongiform encephalopathies). Before the 
imroducDon of donor testing and virus inuciivution dur- 
ing manufacture, coagulation factor concentrates trans- 
mitted hepatitis and human immunndcftciency viruses at 
higher raie.s than did single-donor blood components, 
Even with cumcni safety measures, however, infectious 
agents, such as human parvovirus B19. that are present 
in a plasma pool and are not inaaivated during manu* 
faciuring may be transmitted to recipients of products 
ntanufaciured from that pool.’* The .size of the pool af- 
fects this mk. because in general, tnore donors will con- 
tribute lo larger plasma pools. The more donors who con- 
tribute to a plasma pool, the higher the probability that 
the pool will contain a transfusion-transmissible agent. 

These con.sidcraiions suggest that reducing the num- 
ber of donors contributing lo plasma potrfs from which 
therapeutic prolcin.s arc manufactured could reduce the 
risk of disease transmission by reducing the i^poriion 
of pools that include donations from infected individu- 
als. The effect that such a change might have on the trans- 
mission of disease has been approximated by modeling 
the risk of exposing the recipient of plasma derivatives 
produced at various manufacturing scales lo infectious 
agents that may exist in the donor pt^ulaiion. Because 
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changes in pool size would affect the risk of exposure at 
least as much as they would affect the risk of transmis- 
sion. this ^[^MTOXinuKion yields the maximum b^efit that 
ccaiid be achieved by reducing the number of donors con- 
trilHiting to a plasma pool. Of ccmrse, die relation^ip 
bet^^xn die risk of expc^m and tlu; actual risk of infec- 
tion is complex, and no attempt l»s been made in this 
analysis to correlate the two risks. However, the mere 
inclusion in a plasma pool of a unit diat is suspected of 
being infectious is sufficient to trigger the recall of prod- 
ucts manufactured from that pool. Therefore, the risk of 
exposure is itself of considerable practical relevance. 

Materials and Methods 

Our analysis is based m the assun^on that any given do- 
nor may or may not be harboring an agent at the lime 

of donation. For the sake of simplicity, it is also assumed that 
the infectious agent in question exitus in the donor poputatiem 
31 a steady state; that is. its prevalence adequately describes the 
risk associated with any single donation. If the prevalence of 
the agent were cnanging significantly with time, it would be 
more appropriate to use incidence to calculate this risk. How- 
ever. the outcome of the analysis presented here would not be 
altered by substituting incidence for prevalence. Furthemiorc. 
a risk based on prevalence may be modified by donor screen- 
ing. which reduces ihe risk of accepting a unit from an infected 
donor. Thu^. "prevalwice" as empio^d in the equations beiow 
would include both the prevalence of an agent for which screen- 
ing IS not pertormed and the residual risk due to faisc-negatn-e 
ru.sulis ol those screening procedures that are performed 
Ciivcn these ussumpiions. a .simple binomial model- de- 
scribes the relaiutnship heiween the .size of u plasma pool and 
ihc prohnhilii) of including in that poo! I or more units con- 
i.iininc nil iniccimus aacni ihai has a given prevalence in the 
jnmir piipulaium Thi- prubahility is equivaleni to the nsk of 
cs pi 'Mil s' ii'tli.n inleciious agent that is faced hy the person who 
If, cues DiK- treatment i single ireainienii with a plasma lieriva- 
lue niiinuiaciured from that pool; it is calculated by the follow - 
me v't|u.i(ion 

Kisk = ! - ti - prevalence r*'' 

"Poi'i sue" III this equaiKin is expre.ssed as the number of do- 
nors contributing in (he ptiol rather than the number of total units 
nr the loi.il s olurne of Ihe pool, The risk caicutaied by ihisequa- 
iinti Is .iisM euiiisaleni to the propofiion of plasma pools of that 
'U,' iii.i! wi'iilJ contain I or more contaminated umi.s 

hi .iJdiiiiin III Ihc risk ol esposure associated with a single 
lu'itinictr ;• is rniponani to consider the ctimuiatne risk asso- 
.mU'.: ssiH' nniltipic ircMimenis when the material intused is 
oenwil ifoir severui plasma pools. This cumulative risk of 
evooMiU' I- culcuiaied bs the lolloss-mg equation 
( iiin'ii.ii>vi fisi. s 

[js*. ol Single ffujinieiiil"— 

f'tit.ills 1 - t' poisihie lo calculate a maximum allowable scale 
ol iiuniil.i.iuruig m terms oi pixil size to achieve a predcier- 
mme.l risk ol exposure ii.c . targeted risk, based on a single 
ircaimcni i lo an infectious agent with a given prevalence in the 
donor popuiauon h> using Ihc following equation. 

!og..,( I - tarccicd riski 

•Maximal allowable poo! size = t '"' — : : 

f - prevalence! 

To calculate risk of exposure or cumuiaiive risk, the preva- 
lence ol she ageni in the donor population tnusi be known. A 


broad range of pcevaleDce has been used to encompass a vari- 
. ay of agents dw are knoum or tmpeaedxo be transmitted by 
pUsnu derivatives. There are assumed to be limited to small 
infectious a^ous such as viruses (and possiUy the agents of 
i^songiftsra encq^iaic^diies) &«t are not c(»^ieteiy inKti- 
vaied or remove by chemical or phystcai mohods coamasaly 
en^tloyed in manufs^uriag. Etocreria and padiogens are 
not a concern, as there would be removed by flltntion. Vitures 
without a significant viremic phase dtat are transmioed only 
by cellular components also are not ccxisidered to pore a sig- 
nificant risk in this context, f greatest concern are those agents 
for which no method of detection exists or for which screening 
for the purpose of eliminating contaminated units is not per- 
formed. To include a wide range of there agents, fnevaience has 
been assumed to range from 1 inS.000(e.g..parvovinisB19'°) 
to i in SOO.OOO <a rare a emerging regent). 

Reoil^ and lMscis»on 

General considerations 

The risk of exposure, used in this study as the mea- 
sure of risk, does not necessarily equate to the risk of 
infection. The infection rate depends on other variables, 
such as Ibe infectiousness of the agent, the quantity of the 
agent in the pool, the distribution and/or inactivation of 
the agent during manufacturing, and the susceptibility of 
the recipient pt^ulaticm. These variables, in turn, depend 
on the specific agent in question and the particular {Hod- 
uci being manufactured Therefore, no attempt has been 
made to calculate an actual transmission rate in any of 
these models. ]n all cases, the risk of exposure is equal to 
or greater than the risk of infection, and so the models 
prerenied here are worsi-case estimates of real risk. 

In particular, two factors that may work in this con- 
levt ID reduce disease transmission are excluded when 
exposure to an agent is u.sed to calculate ri^: the dilu- 
tion of the agent in the plasma pool and neutralization of 
the agent by antibodies. In some instances. Che dilution 
of an infectious agent in a large pool, possibly in conjunc- 
tion with other factors such as attenuation during purifi- 
cation. might reduce the risk of transmission. However; 
this effect can be quantified only for a particular agent 
and particular product and is implicitly excluded from the 
present analysts. Similarly, the risk of exposure would not 
include any effect of the broad spccinim of antibodie.s 
present in a large plasma pool on the transmission of the 
agent There arc two reasons for excluding dtis possibil- 
ity from the model. First, although neutralizing antibod- 
ies are known to exist for a number of viruses, such a,s 
hepatitis A and parvovirus B19. those viruses may be 
transmitted by coagulation factor concentrates.’ * " '* It 
is possible that the virus, which may well be complexed 
with neutralizing antibodies in the initial pool, dissoci- 
ates from those antibcxlies during processing and contami- 
nates a final product depleted of immunc^iobulins. ren- 
dering that product infectious. Second, the p^ibiiity of 
an infectious agent yet to emerge m the {dasma suj^iy 
renders questions of iimuauiy somewhat academic. The 
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agent might not be suscqitible to neutralization by anti- 
bodies. and. if it were, little or no inununiiy would be 
expected in the donor pt^ation during its emergence. 

Risk 10 the recipient 

The risk of including in a plasma pool a unit donated 
by an individual canytng an tofecuous ^ent depends od 
the piTvaience of . agent in the donor pc^iation and 
the size of the pool itself (Fig. 1 ). Pool size is defined here 
as the number of dmors contributing to the pool. It is clear 
tl»t, at large scales of manufacmiring. ihe risk of coucami- 
nating any given pool— even with an agent whose preva- 
lence is no greater than t perlO.OOOdonors — approaches 
100 percent. Although the risk is less than 10 percent 
under many of the condititms included in Fig. I» it in- 
creases dramatically as the pool size increases and as die 
prevalence of the infectious agent in the donor popula- 
tion increases. 

The nsk of contaminating a pool with an infK:tious 
agent is exactly njua! to the risk of exposing a patient to 
that agent by a single treatment with a plasma derivative 
routinely manufactured from such pools. However, a 
recipient's nsk may also be increased by multiple treat- 
mems with the plasma derivative m question. If all the 
material comes from a single lot. the nsk of exposure is 
not changed (although the risk of infection certainly may 
he increased). If an individual is treated with materiai 
irom different lots (independent infusions), the cumula- 
'.ivc nsk of exposure to the infectious agent is as illus- 
:ruicd in Fig, Z. When the risk of contaminating a single 
pool IS tow, the effect of .several independent treatments 
IS nearlv anthmetic i i.c.. 20 independent infusions would 



l-K, ! ^bat»hiy mapof UieriskoicoRurninatiRgplumapoobor 
>aneUsl»^.w’l^lchl!• expressed a.s the number of donors(100<i0.000>wtio 
tiaseconinOuicd lo them , The hypoiheiical infeciious agem may exist in 
the donor popuiaion. with a prevalence nnging from I per 5.000 to I per 
5(Xl.(XXj The surface is shaded to indicaie nsk levels at 0 to lOpereent. 
lUio30pcn:eni. 30 io70t>efcen{, anjrOto lOOpcrtreni. Tbenskofcon- 
uminaun; a pool IS equivalent to theperKnuge of pools that art contami- 
nated and 10 the nsk of exposing a recipent of nuisnal den ved from a single 
pix>J to the mfcciious agent in question. 


nearly double the risk associated with 10). As the risk as- 
soci^ with a single pool increases and/or the number 
of indqpendrat infusiems increases, cumulative risk of ex- 
po^n iiKTea^ and dira plateaus as it af^ptr^ches 100 
percent. 

It ^ould be noted that Fig. 2 includes only low risks 
of contaminaiiig a given pool, with 10 penient being the 
fullest categ<»y depicted in Fig. 2. whereas it is the low- 
est in Bg. 1. the risk of contaminating a single pool 

is higher than 10 percent, cumulative risk approaches 100 
percent after only a few independent infusions. Even at 
relatively low levels of initial risk, cumulative risk in- 
creases to near-certainty after repeated treatments. For in- 
stance. a severe hemophiliac may be exposed to 100 dif- 
ferent lots of a coagulation factor over the course of several 
years.’^^'^ At that level of use. the individual will a 
cumulative risk of exposure of about 63 percent if only 1 
percent of the plasma pools from which the factor is 
manufactured are contaminated with an infectious agent. 
For the cumulative risk associated with l(X) infusions to 
be held below 10 percent (a modest degree of safety at 
best), the risk of contaminating a single plasma pool must 
be kepi to 0. ) percent or less. 

Manufacturing scale 

Because patients who require long-term or lifelong 
treatmeni with plasma derivatives face an extraordinary' 
risk of exposure to infectious agents present in the donor 
population, it becomes important to keep the cumulative 
risk as low as possible. This need, in lum. requires that 
very low levels of risk be associated with each individual 
treatment. To evaluate whether this goal can be aceom- 
plistwd by adjusting the size of ihe plasma pools used for 
manufacturing, it is necessary to calculate the maximum 
pool size that would achieve a targeted risk of expo.sure 



Number ot independent infusions 


Fig. 2. The cumulative riik of expoMire resulting from multiple inde- 
pendent iftfusio«» OreauncRu with tnateht) derived from different plattru 
pools). 'Hns risk depends on die number of such tre^ments and lire risk 
associated with each treatment (risk of cemiaminatin^ a pool taken from 
Fg. I. but restricted here to O.OS- 1 0%). T>ie surface of the protubility map 
uagaui shaded lo indicate risk levels at Oto lOpercent. 10 lo 30peiceni. 
30io70percent.and'70to lOOpoceni. 
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(o sn infectious a^t of given prsvaience in the dmor 
population. An example of this taiget^ risk is shown in 
Fig. 3. In this ca.se, it is the risk of exposure associated 
with a single treatment, which, as descrit>ed previously, 
is equivalent to the probability that a contaminated unit 
will be included in a manufacturing pool. The results 
indicate dtat extmtusiy smai! pools — that is, pools sig- 
nificantly smaller than those currently used in tiu manu- 
facture of most plasma derivatives — arc required to 
achieve reasonably low risk factors. For example, manu- 
facture at the I.OOO-donor scale is allowed only if one 
accepts the risk that I percent of the pools will be con- 
taminated by an infectious agent that exists in the donor 
population no more frequently than mice in 1 00.000 do- 
nors. (As shown above, this targeted risk of 1 % translates 
to a cumulative risk of 63% after 100 independent infu- 
sions.} To reduce this risk to 0.1 percent for the same 
agent, manufacture would have to be restricted to 100- 
donor pools. Of course, as the prevalence of the agent in- 
creases. the maximum pool size dial allows the achieve- 
ment of a targeted level of risk decreases still further. 

An alternative approach is to determine the effect of 
manufacturing at different scales on the risk of exposure 
to a particular infectiou.s agent faced by patients under- 
going treatment with a plasma derivative once, only a few 
timo. or chronicalh' Table 1 lists the results of this cal- 
culaiiofl for three hypothetical infectious agents whose 
prevalence in the donor population is 1 m 500.000. 1 tn 
.'iO.OfKf. aiul t in .'t.OtKf The scale of manufacture ranges 
irom 1(1(1 1(1 60, IKK) donors per pool. Under the mo.<t fa- 
M'rahk' circunisUJiK'e" — namols. a rare infectious agent 
, 11 ).] .1 '«in;jlc ^nllJ^l( 1 n of a plasma derivative — the nsk of 
.'spi'Mifv In id iiimost cxtici propooion in the size of the 



Prevalence of infectious agent 


I tin’ ijtLV.i jic 3) M.iicli j pioduct way tK manulaciurcd 
•ituiirii.un ati.is. jri(c M/1-, e>pr«>sea as (tie number otcuninbuiin^' 
, I . j ci'sn level ni risk The upper liimi on the scateof 

tiMnui.iviureilcfvrd\on(lwprvvalenceofihcinleciiousspenuind«he level 
iv ri\k udri-etcu fi>ki ihji tv deemed accepiabic Tarfciednsk iMhensl 
o( ciinijTTiinaiinr ans piren piasfnjpcwl orihe nsk ofexpo^uretoanm- 
leciiousageniasMKiaieC isiUiaiunfleircatmeruiseelig. t>:Ui>ROC(be 
vumulaiivc nsk p! eipusure associated wHh multiple Ueaimenu. Exifonely 
^^ui! tvsiK are reuoircd IP achieve reasonably low nskfacwrs. 


pool. In comasu tbc rek of exposure to the same rare 
agent after 100 independent infusions is decreased from 
100 to 1 1 percent by a reduction in manufacturing scale 
from 60.000-donor pools to 600-donor pools, "nie impact 
of manufacturing scale, within the limits of Table I. also 
decreases as the prevalence of the infectious agent in- 
creases. For the most fuevalenc agent included < 1/5000 
donors), reducing the scale from 60,000-donor pools to 
600'donor pooL would reduce the risk associated with a 
single infusion by about 90 percent (from 100 to 11%). 
but the cumulative risk associated with 100 infusions 
would not be affected to any significant degree. It must 
be emphasized that, for the recipient of multiple doses of 
a plasma derivative, the benefit of reducing pool size 
woidd be offset to some degree If dte use of more numer- 
ous. but smaller tots of material exposed that recipient to 
a greater number of lots. 

Implications 

The impact on safety of adjusting manufacturing scale 
can be no greater than the change in scale. It is frequently 
less than this. and. in some cases, the impact can be neg- 
ligible. To effect meaningful improvements in safety by 
this approach would require large reductions in the scale 
of manufacture. For example, low rates of transmission 
of hepatitis, human immunodeficieflcy virus, and Bi9 
have been reported in hemophiliacs treated with lyo- 


TaWe 1. Bttect of manutactunng scale on nsk c>/ exposure 


Scateot manutactunriQ Numoerof inOeDenuem infusions 

tnumoei of donors) 

t 

10 

100 

Prevalence of ageni = 
60.000 

1 in 500.000 

11% 

70% 

100% 

25.000 

5% 

39% 

99^e 

10.000 

2% 

18% 

B$% 

6.000 

1% 

11% 

70% 

2.500 

0.5% 

5% 

39% 

1.000 

0.2% 

2% 

18% 

600 

0.1% 

1% 

11% 

100 

0.02% 

0.2% 

2% 

Prevalence Of agenir 
60.000 

Im 50.000 

70% 

100% 

100% 

25.000 

39% 

99% 

10(R. 

10.000 

18% 

86% 

100% 

6.000 

11% 

70% 

100% 

2.500 

5% 

39% 

99% 

1.000 

2% 

18% 

86% 

600 

1% 

11% 

70% 

100 

0.2% 

2% 

18% 

Prevalence of agent * 
60.000 

tm 5.000 

100% 

100% 

100% 
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philized cryoprecipitate (pool size a 6) or factor DC am- 
centrate (pool size a 2S0) manufactured on extremely 
sm^l scai«.'*^Mo(Iifyii^ current mamifacturing prac- 
tice to appro^ dtis scale ^^uld have si^ificant impli- 
cations for die production of these proteins. Fkir example, 
even a 90-percent reduction in manuf^uiing scale, 
v^iich would be of mai^nd or no braefit in most cases, 
would recpuxe tt» }»oducti^ of ! 0 times as iiuuiy batches 
of each plasma protein in the same time to meet current 
clinical demand. It is unlikely, though not necessarily 
impossible, that current technology would accommodate 
sufficKntiy faster production of the» proteins, so that 
parallel production would be the only viable alternative. 
In either case, a fundamental change in the design or a 
drastic exptuision of the production facilities would be re- 
quired. Bodt the c<^ of dKK pro^ns and the ability to 
produce sufficient quantities may be affected. Further- 
more. the stringent standards of current Good Manufac- 
turing Practices provide a significant element of safety 
for Uie ^ipicnis of plasma derivatives and other phar- 
maceuticals.^' The adherence to current Good Manu- 
facturing Practices is labor-intensive, emphasizing com- 
pliance with written procedures, testing at all stages of 
production and l^fore release of the final product, and 
careful documentation of each lot of product. So too. the 
production of plasma proteins is neither tnvial nor fully 
automated. Hence, the assurance of safety afforded by 
current Good Manufacturing Practices may be compro- 
mised hy human error that escapes audtis by (he manu- 
lacturcr and/or the Food and Drug Administration 
increasing the number of production batches to counter- 
balance a .smaller scale would of necessity increase the 
number of operations involved in manufacture and qual- 
it\ control and could increase the probabiiiiy of human 
error 

Compared to other measures, such as donor screen- 
ing and deferral and virus inactivation or removal dur- 
ing processing, resinciingihe manufacturing scale would 
be a relanvtfiy iticflectivc measure for improving safety. 
Scvcnhclcss. screening i.s effective only for infectious 
agent' ifiat car bc and are screened for; methods of inac- 
iivuiHin arc efeenve only against infectious agents that 
arc susccpuhlc to ihcni, For example, there is legiumaie 
conceni about the causative agent of Crcutzfcldi-Jakob 
disease despite the theoretical nature of the nsk of trans- 
mi'siiui rii, irimsfusion. because ii cannot currently be 
deieeu il m pUsma and the extent to which it is inacii- 
vaied i»r a*nioyed by curreni manufactunng methods is 
not known There i.s also a prevailing apprehension 
about inieciious agents that might emerge in the blood 
supply at some future time. Such agents may resist the 
chemical or physical methods now employed to inacti- 
vate viruses and. at least iniiiall). may be unrecognized 
and therefore undetectable. Should either danger mate- 
rialize. experience has demonstrated that persons who 


depend on the ctnuinued receipt of plasma derivaiiveis. 
such as hemophiliacs, would be highly vulnerable.^^^ 
If! this seoing, the admittedly marginal benefit of restrict- 
ing tlte sze of plasma pools is anracitve. because it is 
independent of the nature of or any knowledge of the 
infectious agent Finally, the use of smaller plasma pools 
would lessen the im|Mct of product withdrawal when the 
inclusion of s omtainiRated unit in a manufacturing poo! 
is suspected. For example, the diagnosis of several fre- 
quent plasma donors with Creuizfeldi-Jakob disease has 
led on each occasiem to large recalls of products.^ 

The qitestkm of limitiag pool siu may ^serve hirther 
consideration and more detailed analyses. It may be pos- 
sitNe to achieve similar benefits by limiting cenain prac- 
tices that have a small inq»ct on cost or supply (e.g.. not 
pooling iniermedii^ latches into larger fill iocs unless 
absolutely necessary). The number of donors to whom the 
recipients of plasma derivatives are exposed might also 
be reduced by restructuring the patterns of distribution 
of these (ntiducts. Fot instant, the disfributiem of each 
lot of a given product could be restricted to specific geo- 
graphic areas. If all lots distributed to any one area were 
manufactured from plasma pools dnived from a ^wctfic 
subpt^lation of donors, the recipients of that product 
would therefore be exposed to plasma from fewer donors. 
To be fully effective, such a program would have to main- 
tain the relationship between a small number of donors 
and a small number of patients over a signiftcant pmod. 
i( IS not known whether such u program is feasible, and. 
in any event, substantial logistical problem.’; would have 
to be overcome. 

However, it is likely that greater safety margins can 
be achieved by a better scientific understanding of those 
infectious agents that are still transmitted by transfusion; 
by improved, and perhaps broader, screening program.s; 
by the development of more effective virus inactivation 
and/or removal techniques: and by continued, vigilant 
surveillance to delect the emergence of new pathogens at 
ii>e earliest possible time. 
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©blcK^ve.— To detenrw^ 8% ifek of and factors for h^atftisC vims (HCV) 

infection among persons wito immune deficiencies who had received intravenous 
imnuma (iQiV) between March 1993 ar>d February 1994. 

D^lgn.^ebospecth^ o^rt s^. 

Setting.— An immunotogy program in a tertiary care ho^HtaL 
Patfents.— Of341 pwsonsvrhohadraoefved fGIVbetwew March 1, 1993, and 
Febmary 22, 1994, 278 (82%) were enrolled. The mean age for the per- 

sons was 9 years, and 99% had primary immune defidenctes. 

Main Outcome Measures. — Evidence of HCV infection by detection in sera of 
antibody to HCV awKi'or HCV RNA by reverse transcriptase porymerase ctiatn re- 
action. 

Results. — Twenty-three 0 i%) of 210 persons who received the IQiV Gamma- 
gard (Balder H^fthcare Corporafic»i, Deerfield, ill) became infected compared with 
none of 52 persws who received exclusively other tGIV products {P=.01). in a 
muHivariate analysis, HCV infection was associated only wtei Gammagard pn> 
duced from plasma saeened by second-generafion (multiantigen) anfi-HCV tests 
(P®,03). Hepatitis C vims RNA was detected in Gammagard, and the risk of trans- 
mission to recipients increased with increasing quantity of HCV PNA infused, from 
0 for those who received no KCV RN A^positive lots to 29% for the quartile of pa- 
lienis receiving the greatest amount <P< .001). At least 9 different lots of Gamma- 
gard were required to account for all cases- 
ConclusioR. — Gammagard was the only IGiV proc&j^ impl^ted in the trans- 
misston of HCV. Weetion was associated with hi^r quantities oi HCV RNA in 
Gammagard produced from secord-generation anti-HCV-screened plasma. Fur- 
ther studies are needed to determine reasons for the infectivity Gammagaid, and 
viral inactivation and removal steps are needed to ensure the safety IQIV 
products. 
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INTRAVENOUS immune globulin 
( I G1 V) prepitrationsare human plasma- 
derived products used for antibody re- 
placement in persons with iinmunode- 
Scienc)' disorders and for treatraent of 
persons with imm-ano-tntv^iafiyi 
Intravenous immune gfotnilin distrib- 
uted in the United States is produced by 
ccAd ethanol frartaonationoftoge jdasma 
pools and has been used safdy in dioicai 
settings since tbe eariy 1980s. B^in- 
ning in October |99l, |^ma geed to 
make IGIV was screened UBiog singie- 
antigen (first-generatam) teste for tnti- 


body to hepjditis C virus (anti-HCV), 
and aQti-HCV-p(^tive units of plasma 
were discarded. More sensitive multi' 
antigen (seeond-^neration) tes^ were 
lieemted in March 1992, and IGIV was 
produced using plasma donations 
screened &ese tests by Novem- 
ber 1992. Intravenous immune giobuUn 
manufactured exclusively from second- 
generation screened plasma was first 
distributed in eariy 1993. 

Several outbre^ of non-A, non-B 
hepatitis associated with IGIV admin- 
istration have been reported.*’* All but 
one of these outte-eaks were assod^ed 
with prep^ations of IGIV that were 
manufactured in Europe; one was asso- 
ciated with a prelicensure US product. 
Retrospective analysis of these out- 
breaks confirmed these non-A, non-B 
hepatitis cases as HCV infections.'’', Im- 
mune globulin products (IGIV and in- 
tramusimkr immune globulin) licensed 
in the United States have not been pre- 
viously associated 'with transmission of 
bloodbome agents, including HCV. 

OnFebruaryZS. 1994, Bai^r Health- 
care Corporation (BHC), l>eerfield, 111, 
issued a voluntary recall of its Z IQIV 
preparations, Gammagard and Potygam, 
in response to reports of acute hepatitis 
C among persons who had received Gam- 
magard. As of January 1996, 134 cases 
of HCV infection among persons who 
had received Gammagard had been re- 
ported to the Centers for Disease Con- 
trol and Prevention. As a result of these 
case reports, we initiated an investiga- 
tion to determine the risk and risk tec- 
lops for HCV infection ammig persons 
who had received IGIV products in the 
United States.* The results of a oihoit 
study involving patients wiUt immune 
defidendes wim received Gammagard 
and other Bano fairtnr M's* IGIV prod- 
uete at a i^ge in^unolc^ center are 
presoited in this article. 


ItaMtSife C anO Oeaverous immune Giobgiri— eiesee fst tSSi 
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METHODS 

Pattents 

All persons followed in the Allergy/ 
Immunology Pi’ogi' nm at CfaO* 
dren's Hosidtal in Boston, Hass, artw 
received IGIV between Uardi 1, 1993, 
and February 22, 1994 (study period) 
were eligible for tte stady. Persons with 
chronic hepatitis as determined by medi- 
cal history were excluded. Children’s 
Hospital is a large pediatric hospital with 
appr o xima te^ 16000 admisalonB per 
year, and the Allergy/Clinical Immunol- 
ogy Pn^ram provides treatment for ap- 
proxim^ely 400 children and adults with 
primary immune defideneies. This site 
was chosen because of the large number 
of persons receiving IGIV, the avail- 
ability of accurate data on IGIV infu- 
sions, and because, fallowing the recall 
of Gammagard, several persons receiv- 
ing care at the clinic were found to have 
evidence of acute H(JV infection. The 
study wss approved by institutional re- 
view boards at Children’s Hospital and 
at the Centers for Disease Osntrol and 
Prevention. Written informed consent 
to partidpate in the study was obtained 
from each patient or parent. 

Data Collection 

For each eUgible patient, the medical 
reconl was review^ to extract demo- 
graphic information; pertinent medical 
history; the indication for receipt of 
IGIV; and dates, dosages, brands, and, 
if available, lot numbers of IGIV admin- 
istered during the study period. Known 
risk factors for HCV iriection were as- 
sessed by review of medical records and 
by a questionnaire completed by each 
patient or his or her parent. For persons 
with HCV infection, data regarding the 
acute illness, including date of onset, 
presence of signs and/or symptoms, and 
liver function test results, were collected 
using a questionnaire completed by the 
case patient’s treating physician. 

At least 1 serum specimen was ob- 
tained from each participant between 
March 1, 1994, and February 28, 1995. 
All sera were tested for alanine amino- 
transferase (ALT) levels within 24 hours 
of collection. Additional sera were fro- 
zen within 4 hours of collertion and 
stored at -70*0. These specimens were 
tested for anti-HCV by a second-gen- 
eration enzyme immunoassay (ElA) 
(HCV ElA 2.0, Abbott Laboratories, 
North Chicago, 111) at either the Hepa- 
titis Branch, Centers for Disease Con- 
trol and Prevention, or a laboratory us- 
ing the same methods. Specimens 
repeatedly reactive by EIA were tested 
by a supplemental assay (MA’TRIX 
HCV, Abbott Laboratories, Abbott 
Park, lU). Sera testing positive by both 

1564 JAMA, f^ovembef 20, 1996— Vd 276. No. 


ETA anA lffATRIX ware eoaadaradanti- 
HCV positive. Reverse dranso^itase- 
po^ruMtaae resetim (RT-PCR)/ 
tAaHng for HCV RNA (oodtSed ^Am- . 
plicor qrstem, Roebe I^boratoriei^ Nnt^ 
ley, NJ) was p er fon Dsd by an indepeD- 
drat retoeuee labontory (M etpath, 
Trterboro, NJ) OP senna ^)ed in e n sfrcgp 
180 pataenta, inehading all persons with 
ALT levels 2A or more times the upper 
limit of normal (ULN, 80 U/L) aad oa 
aera a sample of patittta with nor- 
malorn^dlye^ ted ALT levels (<2A 
times ULK). Sera Cram case patients 
were also tested tw hepatitis B sor&ee 
antigen (AUSRIA, Abbott Laborato- 
ries), IgM ant&ody to hepatitis B core 
antigen (Corzyme-M, Abtwtt Laborato- 
ries), tnd IgM antibody to hepatitis A 
virus (HAVAB-M, Abbott Laborato- 
ries). 

A list of lots and dates of manu&cture 
of Gammagard distribated in the U nited 
States during 1993 was obtained firom 
BHC; for some lots, relative pro- 
portions of unscreened plasma and 
plasma screened by first-generation and 
second-generation anti-HCV tests used 
to produce the lot were obtained. Lots 
for which these data were not available 
and were produced after April 10, 1993, 
were considered to have b^n produced 
solely using second^eneration soaened 
plasma, whereas lots produced before 
this date were considered to have been 
produced from first-generation screened 
plasma. This assumption is supported 
by published data* and information pro- 
vided by BHC. 

Lots of Gammagard that were admin- 
istered to at least 10 persons in the co- 
hort were tested at the Food and Drug 
Administration for the presence of HCV 
R N A by RT-PCR. and the titer of HCV 
RNA in positive lolswasdetermined by 
quantitative RT-PCR testing. To per- 
form RT-PCR testing, Gammagard was 
reconstituted to 10% immunoglobulin G 
(IgG) with phosphate-buffer^ saline 
(pH, 7.4). A 4-mL aliquot of each recon- 
stituted solution was incubated with 0.4 
mL of proteinase K (15.5mg/mL, Boeh- 
hnger Mannheim, Indianapolis, Ind), 0.5 
mL of 20% sodium dodecy) sulfate, and 
0.1 mLofTEN bufi'er (50 mmol/L Tris 
hydrochloride (pH 8.0], 1 mmol/L so- 
dium ethylenediaminetetraacetic add, 
150 mmolh.. sodium chloride) at 6(rC for 
I hour. Then, 0.5 mL of 2 mol/L sodium 
acetate buffer (pH 4.0), 5 mL of buffered 
saturated phenol (GibooBRL, Grand Is- 
land, NY), and 2A mL of chloroform/ 
isoamylalcohol (24:1) were added and 
mixed thorai^dy. Ibe rest of the RNA 
extraction procedure has been previ- 
ously described.* The resulting RNA was 
dissolved in 100 |iL of diethyl pyrocar- 
bonate-treated water supplemented 
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with 40 U of recombinant zibemudease 
inlAibrCAnienbam, Aziington Heights, 
HB’ead was 10*^-fold sezudly (lilizted. 
FffiT-mOliliter aliquots of eaA dilation 
were used for RT-PCR IB dcacribedbe- 
fiore.* One PCR tmit was arbitrazily de- 
fined ss witiMiifi quintiQr of HCV 
RNA from wlueb sn am^ifi^ product 
could be visualized by ethidium bro- 
nride ttainmg. The amount of HC7V RNA 
(in PCR units) perreplicate volume was 
calmlsted aeomtiingly, and the results 
were expressed as units per gram of IgG. 

CaseDHlnttion 

A ‘probable” case of acute HCV in- 
fection was defined as (1) an ALT level 
of 2.6 or more times the ULN with a 
previoosly documented normal ALT 
levd. O' a single ALT level 6 or more 
times the ULN, and (2) a positive anti- 
HCV test and/or detectable HCV RNA 
by PCR. A ’’possible” case was defined 
as (1) an ALT level of less than 2£ times 
the ULN, and (2) a positive anti-HCV 
test and/or detectable HCV RNA by 
PCR. 

Data Analysis 

Ststistical differences between groups 
were evaluated by x* and Fisher exact 
test tar dichotomous variables and by 
the Btndent t test or Wilcoxon rank sum 
test for continuous variables. P values 
less than .05 were considered to be sta- 
tistically significant Multivariate analy- 
ses were performed by logistic regres- 
sion. For each participant, the amount 
of HCV RNA received during the study 
period was calculated by multiplying the 
unite of HCV RNA per gram in each 
partimlar lot of Gammagard by the num- 
ber of grams received by the patient 
from that lot, and then adding the units 
from aD lots from which the patient re- 
ceived product 

RESULTS 

ChafBCtsristlcs of Study Population 

(X841 eligible persons, 278 (82%) were 
enroDed; the median age of peisons en- 
rolled was 9 years (range, 10 months to 
06 years), and 160 (58%) were male. 
TYeatmentof primary immune deficiency 
was the indication for IGIV therapy for 
276 perwna (99%), including common 
variMdeimiinmodeCciency, 195; IgG sub- 
elaas defidency, 48; X-linked agamma- 
glotn^Denua, IS; transient hypoganuna- 
gtohoHnemia of infoncy, 7; ataxia- 
tdangiectasia, 8; X-link^ hj^er-IgM 
ayadrume, 8; severe combined imrauno- 
deficMpor, 8; hyper-IgE syndrome, 2; 
and Di(3eoige eymlrome, 1. Three per- 
sona reeeiv^ IGIV fgnti^tment of im- 

mune-llie diat^ ( pilmftwnr y hA- 

tnonderosis, central nervoua system 
and SWMnous Immune (Hobuin— Bresee et al 
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vasculitis, and munune thrombocytope- 
nic purpura). Persons enrolled were 
younger than perstms not enrolled (me- 
dian a^, 9 vs 13 yearn; i*=,.003) and 
were mora to have reedved Gam- 

magard (80% vs 60%; P<.001). ths 
groups were similar wi^ respect to sea, 
indication for IGIV, and dose of IGIV 
received. 

Laboratory Testing 
Of the 278 persons enrolled, 65 (28%) 
had ALT levels greater than the ULN 
on at least i t^t; 29 (10%) had ALT 
levels 2,6 or more times ^ ULN CTable 
1). Anti-HCV was detected in 26 per- 
sons (9%), including 22 (76%) of the 29 
who had ALT levels more than 26 times 
the ULN, 2 (6%) of 38 with ALT levels 
1,1 to 2,5 times the ULN, and 2 (I%)of 
213 with normal ALT levels. 

Of the 26 persons who were anti-HCV 
positive, 21 (81%) had detectable HCV 
RNA by PCR compared with 3 (2%) of 
the 154 persons who tested negative for 
anti-HCV (Table 1). Of these 3, 2 had 
X'bnked agammaglobulinemia and I had 
common variableimmunodefidency with 
reduced T-cell function and no humoral 
response to cpceitic antigens on previ- 
ous testing. 

Characteristics of Case Patients 
Twenty-nine (10%) of 278 persons had 
evidence of HCV infection (anti-HCV 
and/op HCV RNA positive); of these, 23 
(797< ) had probable cases of acute HCV 
mfcciion and 6 had possible cases. Only 
the 21 persons with probable cases and 
Ihc 249 noninfected pereora are induded 
ir t he analyses presented here, although 
trciusion of the 6 persons with possible 
cise.*^ did not alter any of the associa- 
tions detected. By univarute analysis, 
older age was associated with increased 
risk for HCV uifection, whereas sex and 
the presence of known risk fectors for 
HCV infection were not associated with 
iriection (Table 2). Of IGIV redpients 
with known risk factors for HCV infec- 
tion. one was a case patient who had 

JAMA, Nwemtjef 20. 1996— 276. No. 19 


tjf tor Mni 

received transfusions with blood prod- 
ucts other than IGIV.and 14 were non- 
case patients (10 had received transfu- 
sions and 4 were employed as health 
care workers). Seventeen (74%) of 23 
probable case patients reported signs 
andfor syn^itoms of hepatitis, witii dates 
of illness onsetfirom March toJune 1994. 
None of the case patients had serologic 
evidence acute bepi^tis A virus or 
hepatitis B virus infection, and none had 
evidence of other causes of hepatitis. 

Relationship of Dose and Elrand 
to HCV Infection 

Fifty (19%) of 262 persons received 
only (jammagard, 160 (61%) received 
Gammagard in addition to other brands 
of IGIV, and 52 (20%) exclusively re- 
ceived non-Gammagard prodticts (the 
brand of IGIV infusion could not be de- 
termined far 10 persons). Hepatitis C 
virus infection was associated with re- 
ceipt of Gammagard, but not with re- 
ceipt of other IGIV products (Table 2). 
'Hie attack rate was 1 1% (23/210) among 
all peraons who received Gammagard, 
and 14% (7fB0) among persons who ex- 
dusvely received Garnmagard. More- 
over, the risk of HCV inf «w>ti/vn 
with reoe^it of larger doses of (xarsma- 
gard (lUile 2). After adjusting for age. 


DM* raoewKi by Vw eohgft 

receipt of larger doses remained a sig- 
nificant risk factor (Pb. 01). All 6 per- 
sons with possible cases also received 
Gammagard. No cases were detected 
among persons who did not receive Gam- 
magard. 

Retationsh^r of Specific Lots 
to HCV hifection 

Lot numbers adxnudstered were avail- 
able for 201 (96%) of the 210 persons 
who received Gammagard. Patients re- 
ceived Gammagard from a median of 7 
different lots (range, 1-81). A minimum 
of 9 separate lots was required to ac- 
count for all 23 probable cases. Ninety- 
one different l<to of Gammagard were 
administered to the cohort during the 
study period; 48 (63%) were produced 
from plasma screened with se^nd gen- 
eration anti-HCV tests, and 43 (47%) 
were produced from unscreened |daana 
or plasma screened with first-aera- 
tion anti-HCV tests. Ihe tot-epedfie at- 
tack rates (number of case patients adK> 
reedved the lot divided by total number 
of persons who soedved the lot) for all 
lots administmd to the cbhmt prodimed 
with seocmd-gwicnition screened fdasma 
(2001191 ri6.8%]) were aignificantly 
higher than rates far lots produced with 
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nnsereened pUsnu or fint ^nentkic 
sere«ied {4asma (S7^64 riOJ%3, 
F<.001). In 

aiaJjr^ t}» rii& of ECV infeetioa In- 
erea^ s^fnificaatt; witlt recdpt of 
higber doees of Gaxmoagard produced 
trra Becood-genenition onthHCV- 
screened plasma, and with Gaznmag^ 
produced fivm unscreened and fint-SEen- 
eratioBsoeeiied plasma (T^deSX None 
of the 8 p^oas wka reemved Gusma- 
gard sKdoslv^ made from unsa««md 
or first-genention screened jdasma be* 
came infected. 

Gaimnagard lots produced from 
plasmascreened withsecond-generation 
anU*HCV tests were more likely to be 
HCV RNA p<Bit{ve than lots pi^ueed 
with unsoeened or Joist anti* 

HCV'Screened plasma (21/36 vs 0/9, 
P<.002). Receipt of IGIV from lots posi- 
tive for HCV RNA was significantly 
associated with infection (Table 2). The 
attack rate increased with increasing 
number of HCV RNA-positive infusions 
received and with increasing amounts 
of HCV RNA infused. No HCV infec- 
tions were detected among 37 persons 
who received Gammagard, but who had 
received only HCV RNA-negative lots. 

Variables sign^cantly associated with 
the risk of acquiring HCV infection by 
univariate an^yses were analyzed by 
mulUple logistic regression. Analyses 
were performed using continuous vari- 
ables except for di^e of first- and second- 
generation Gammagard, which were ana- 
lyzed as aiegorica) variables; for these, 
the data were split by median dose into 
a high- and low-dose category. In these 
analyses, the quantity of HCV RNA 
received (odds ratio[OR]sl.07 per 1000 
PCRuntts:95% confidence intervai[CI]. 
1.04-).0‘j; and receiving a high 

dose of Gammagard produced from 
second-generation anti-HCV-screened 
plasma(0:i = 5.3;95%CI.l.l-24.8;P-.04) 
were independently associated with ac- 
quiring KCV infection, whereas age 
(ORcl.O; 95% Cl. 0.97-1.04), the num- 
ber of HCV RNA-positive Gamrrugard 
lots received {OR=0.9; 95% Cl, 0.8-1.1). 
and dose cf Gammagard produced from 
unscrceneri or first-generation anti- 
HC^'-screened plasma (ORal.5; 95% 
Cl, 0,5-4 were not associated with in- 
fectioi., 

COMMENT 

This is the first occurrence of HCV 
transmission associated with a commer- 
cialiy bcensed immune globulin product 
distributed in the United States. Among 
persons in this cohort who received Gam- 
magard. 1 1% became infected with HCV ; 
no HCV uifections were found wnong 
persons who r«eived exclusively other 
IGIV products. The risk of acquiring 


tX* tTBftl 

infection was significantly associated 
with the dose received of Gammagard 
produced from plasma screened with sec- 
ond-generation anti-HCV tests. In ad- 
dition, all cases of HCV infection were 
among persons who received Gamma- 
gard from at least I lot that tested posi- 
tive for HCV RNA, and there was a 
dose-response relatimship between 
HCV infection and the quantityof HCV 
RNA infused 

The dose-response relationship be- 
tween receipt of higher doses of Gam- 
magard produced from j^aama screened 
with second-generation anti-HCV tests 
and HCV infection Bv^>ports the hypoth- 
esis thatscreeningofplasmavrith second- 
generation anti-HCV tests adversely af- 
fected the safety of the product. Despite 
initial concerns about the safety of IGIV 
made with anti-HCV screened plasma,'* 
the use of firstgeneration anti-HCV tests 
for s<7eening of donors was shown to 
reduce the exmeen tratim of HCV by 83% 
in a plasma pool composed solely of anti- 
HCV-Hiegative donations compared with 
an unscreened plasma pod.” In additzon, 
an experimental study in chimpanzees 
deitxinstrated that IGfV manufretured 
from first-generafiem sntz-HCV-ecreened 
plasma did not transmit HCV.** How- 
ever, in contrast to screezung with first- 


generation teats, screening with second- 
generation anti-HCV tests may have 
removed virtuaLty all complexing anti- 
bodies from plasma used to make IGIV, 
compromising the ability of the manu- 
facturing process to partition HCV into 
non-irrjDunogiobultn fractions,” and re- 
sulting in a higher proportion of HCV in 
the immunoglobulin fraction. 

Why was HCV infection only associ- 
ated with receipt of Gammagard when 
alJ manufacturers of IGIV products in- 
stituted screen^ of plasma with aecond- 
generetionanti-HCJV tests? Gammagard 
is 1 of 8 IGIV products that did not 
include a viral inactivation step in the 
manufacturingproceasduringthe study 
period. The absence of a viral inactiva- 
tion step in the manufacturing process 
of Gammagard may have left the pro- 
cess unable to eliminate infectious vi- 
rus. Other differences in production 
methods between Gammagard and other 
IGIV producta, such as subtle modifi- 
cations in the CohnOndey fractionation 
process, differences in viral distribution 
during the additional processing steps, 
and differenoes in donorpopulations may 
c:q>laiiitheoecurrenceof HCV infection 
among redjnents of IGIV from a single 
manufacturar. SncfeSoltiide iota msam- 
lectured ovw a se^rai-month time pe- 
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riod would have to have been contaum- 
oated to e]q>lam the occurrence of all 
eases in the cohort studied m this ar- 
tide. a sii^ manu&during ^ror is an 
unlikdy ^lamtion for the outto-^tk. 

In June 1994, the US Public Health 
Service recommended that persona who 
received Gammagard after April 1, 1993, 
be screened for HCV infection with teats 
for ALT and anti-KCV, Screening was 
also recommended for persons who had 
received another IGIV product manu- 
fectured by BHC, Polygam, wMdi is pro- 
duced using identical methods, but &om 
a different plasma source (ie, volunteer 
F od donors). The reported sensitivity 
of second-generation EIAsforanti-HCV 
among immune-competent pe^ns is 
about 90%, snd most of these perwns 
become anti-HCV positive within 6 
months of infection. However, be- 
cause of concerns that anti-HCV would 
not be detectable in persons who were 
immunocompromised/’-® and because 
the timing of anti-HCV response among 
immunocompromised persons was un- 
known, PCR testing for HCV ENA was 
recommend ed for persons with elevated 
ALT levels but who were anti-HCV 
negative on repeated testing. The use of 
ALT and anti-HCV tests as screening 
tests in IGIV recipients is supported by 
this study; ALT and anti-HCV screen- 
ing was 96% sensitive in detecting HCV 
infection compared with PCR, and only 
1 peroon with X-linked aganunag^obu- 
linemJa and absent humoral responses 
who had normal ALT values and who 
lacked detectable anti-HCV had evi- 
dence of HCV RNA by PCR. 

Despite conducting this study in a 
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singie site, the data should be general- 
izahle to other popolsrions smee the risk 
of infection was not hmhed to q»edSc' 
h>t8,inst was associated w^'lbe'^ypeef 
screening of pUtama used in ^^}^(^oxL 
Furthermore, ah brands of IGIV and 
more than 7(f% of all Gtmmagard kits 
diatzibuted in the United Stai^ were 
administered to this cohort. Potential 
of this stody are the possi- 
biiity for ascertainment and snsdsasi- 
Season bias. The attack rate mi^ be 
, verestsnu^ if persons with syn^tem- 
atic HCV infeetios were more hl^ to 
be screened, or if peraons with cbr^c 
HCV infeeticn were indnded as case 
pj^enta. However.if aH nonparticspuita 
were uninfected, the rate of acute HCV 
infection among Gammagard users 
would gtnt be 9%. Miselamificstitm of 
dironically infected persons is unlikely 
because of the exclusion of case patients 
without marked ALT elevations (who 
would be mere hkely to have chronic 
disease), the lade of other risk factors 
for HCV infectiMi among the ease pa- 
tients, and the strong tempoi^ associa- 
tion with IGIV pn^uced since i^iil 
1993. Because of the unavaflabih^ of 
some lot-apecific distribution data, we 
could not estimate the total number of 
persons infected in the United States. 
However, given the high attack rates in 
this cohort, we would expect tiiat the 
number of case patients in the United 
States aacertmned primarily through 
passive reporting represents an under- 
estimate. 

This outbreak serves as a reminder of 
the possible risks associated with the 
administratitm of blood products, even 
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though multiple steps are taken to de- 
crease the potential for transmission of 
Tiruaes by these |»oduets. As the Food 
and Ihug Admizu^j^tion Ims reque^^d, 
dl US-!icaised IGIV promote now have 
viral inaetivatioD steps included in the 
mannfoeturuig process as a method to 
farther reduce the likelihood of viral 
transmission. AdditionsUy, all ixnmuno- 
gfobulin products (indudi^ mtramus- 
oilar inummogh^uhns, whidi have not 
been sssodated with hepatitis C) that 
lade aviral inactivation 8tq>(s> are now 
aoeened by PCR te^ En* HCV RNA, 
and only product that is HCV RNA 
negative is released for dist- -'bution. In 
this study, no persons received only 
HCV RNA-negative material beemne 
infected. Althoi^ the presence of HCV 
RNA in immune i^obuim products may 
n<^ necessarily corrolate with infectiv- 
ity, these safeguards should help pre- 
vent foture transmission of HCV by 
these producta 
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ier &n.(s and feisisfiet, (oed and Unit Ateir.ittraLiiin. iMllHtnOa. Mar^laiul 

ter ^MiSAtiar. Jar.aaiy 15, IMl; rsriiiar. racvWctf iusutry 21. iM4, and see«?itd Januarr It, l*i». 

AISTKACT: Meaufc ef e<me«m about tba aafetjr of iwoiM ttbVulaiu RtOMnd (or lAjoctton. w« ouidaod cha 
• ((«ctf of *iha«ol frteiiwwitiofi of buaa* oiaoma or. (Man Irv^iwcrof ic u«ru«. irp* til. («TLV-lll! br ipikint 
tb* -oredust* of variou* .‘roeiionaLioi. olopa vitk UTtv-li:. To»s» of iaaettuation ond indieatoo -hat 

tnc ratio of raiiflutZ Uve vim li. piasas {ratt^ons/iiwe wirva in atarttni pUsaa was about 1 x 10*^^ (or 
prncipiLate 1’ froo aftieh intuno tlJ5>u‘.ia (or i»i»#ttion it nanufaeiurad Tha rotJlta ara raataurlni mjartint 
tbc potential aafaLy of iaaninv tlobulin. 


The virus whicb eausas tha acqutrad lamne- 
deficiancy synarnM (ilCS). yiriably dc.sitnatad 
buMn T-eaii lynthotrephit virus, typo Til (KTLV' 
XIU, Ijoapbadanotatby-asseciated vtms (LAV) and 
AlSS-ataoevatad ratrovims (ABV> is tranmtttod br 
parenteral aapesurc to eontantnated blood (l-J> and 
cisttint factor eoneentrates AltbMtb there 

have been no rapsrted caeo* of AIDS reauttint troe> 
receipt of leawne (lobulin products, concern aoowt 
their Eafety has been expressed, eepeethUjr (or 
snaunr slohuiin edsinii tcred intravanously . Sow 
etudiet of ifTLV, 111 inaetivsttan have hcan raportad 
usint haat. ultrawiolat and tb**M irradiation and 
various chernieals fJ-131 Inactivation of KTLV-Jll 
by alcohol is parlieularir ralevani to the safety 
of innuRe tiobuUn (1C. 11. 131, A eo^rehanstve 
• vsiuaiten of the eapicity of the Conn Onetejr 
jUohot fractionation process to reaieve infectiaus 
MTLV IH has not bi-en puhliuhrd Wr report here 
the resuUc of such ttudict Ue studied the 
iieetiei of inietivatieo oi KTUr-Hl by wat-yms 
enBjrntratiooi of elhenoJ in different pU^inc 
frseltons vt also studied the partitionini and 
insciivi)>ien of KTLV 111 durint oaeh step in the 

Xftheds ana hat er lal s 

The Ruffian T teukenu cell lire (H4 eclLsi. and 
the thronieally infected. KTLV Itl-eroduein* TII-B 
clone ef this ceil line «*ere provided by Cc koberi 
CaUo (National Cancer Institute, bethetda. Rfi) 

XPhl UsO nediun suppisnenied vith JO percent fetal 
bovine serun (FIS). penistUin. etreptenycin and 
glutoffiine. Pediun uei harvested periodicaUy fro* 
the til B cell euiturci for use as virus mecwla 
Virv: was conerntrated fro» these cell enlture 
fluid; 8y precipitation with palyeinyl»he itycol 
(Pt:. csroowas 8000. Kshcr Scieni ifie . Pittsburth. 
PA) A 30 percent iv/v) »iitufe of PaC ir t»i. 
culture fluid >41 placed at s*C for J h. 
cei..rifas«d 4t 1100 a t fur 10 »»'• »t ‘“C. '.hen 
msecronerd ct IMP or l/tor ih-* rrigmai vninne 
Tni; riecsc; eoncisienUy eroduced * eohe^ntraied 

'OJ L' .. .' hjertivity svs sTi 

The M9 sell ime vai .jt*A ler inierlivity 
‘*sv»yi Heaadinccnrine bronide iPolycrei.v, £t|aa 


ChMieal. St. Louis. MO) at 2 ug pw *i w*s bdADd 
(or t h prior to vims ineeuietion. Vicua suopon- 
tions tested in dupliesta er triplseeta eerui 
ten*(etd diiuttons preperedl in sMMiius with 3 ui per 
•i Polybrene and added to call auepeneiras ef 
3 X eciis in a tptai veiuae «f l *3. 

Aiteuets of aseh vieus dilutien were aUowed to 
adsora for «0 un. waebed sn«a. and aediiai «ea 
added to five final ceil cpneantrattoas of 
3.5 K 10^ eeits par *1. ThP suepensiens were 
dispensed in 2 -ni eli«»etB Into wails of la-weil 
plastic tssaue euUure pistes (raUon, osnerd, CA). 
covered, placed in plastic bags and ineubatad at 
3F»C in a 5 percent COa-in-slr hunidlfied 
^twoaphnrF The plataa war* wainiainod in Mdlua 
centamtng i u| per *1 ef Peipbrasw far a to * 

•ooks and cawplad cl intcrwais thraughout, tosults 
ef infecitviey attays ware kasad ee absarvattena 
far cytopUtate anttgon axpretsien detected by 
lawuftef luorcscance atssy (tfd). and ravaras trans- 
ertptaao (ST) and antigan-eaptur* tnsyiw-iinkad 
laswnoserboRt sisays (ELISA) ef eaii eultura 
riuida Cultures wars routinely aanitarad by twe 
er three ot the ■ethods. and raeuite ebtainad by 
the diftereni aethodi war* aivays ceneerdant within 
one dllutten The higheet dilutlan producing 
peettiva raeulti wat eonaldarpd to eotitsin ena in 
vitro infaetieu* unit (IVItl). *T aesayp war* p*r- 
foraed as detcribed by Peiass. at el. (It). Tha 
IFA tests involved fixation ef cells in cold 
eeatene for 10 am. and us* ef * hwaan anti-KTLV- 
TIJ ixnwne globulin preparstlen and a geat antt- 
huwn globulin eer<)ut*t*d te flueraaeetn iaebhye- 
cyaeate Pedarataly intense flueraseenea invalvtng 
at laaei S percent ef calls wss considered a 
pesttive reaetien. 

The antigon-capture fluerascant ELIU far IfftV- 
ttl was perterwed pn •teretiler plates (byaateeb 
U*bopaior»#s , Alasandria. VA) ceatad with heaan igC 
derived froa a patient with AIDS, twpie culture 
Busematents. at mall central HTLV-m infaeted 
and wntnfevtfd lit tell culture eweematante. 
diluted in equal veiuaas of I percent Ksntdat Pao 
(Stgaa Chenital Co.. 51. Louis. Hti in I ■ RsCl 
were added ir welly end ineubated overnight at 
Ontican dateecion involved sapuenttai 
l-h mnutstiens ef t>»e piatea with ectua tree a 
rabbit iiwnisae with KTLV- ttl care protein fplai. 
followed hy alkaline phna>hatae*->eeniutat*d g«at 
anti-rphbit Igc f brehringtr-Hannhaia Rloehaaiieaia. 
TndtsrspeliT. Hf». Canvareiei 9 * the fluaregmie 
substreto. e-wthpiuiMlItferyi phesphate (g|^3, 
was •aasweed wuh an autenatad fluerasear.l 
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Cliersfitwr «00. Bj'aatM&l. k 
raaetivitf iuU* tU) wm e*leuicM4 
tte fti»nwe«M« Iqr tiMt at tlw Mtctkv* 

centr«X «fur tarrmatink •Mb (vr tM Mask. 

UMlM vitii an tX s>«nt«r than S.O (ann^ianuir 
«« farcMt umr eM(t«OMa Halt <or M«ati*« 
cotttralat war* canalMrMI iMtaVtiva far KTLV>itt 
«ar« antitan. tn aaaa •xiMtrlaMnta tka taat ww 
uaa4 w ^uantLtata ralativa aaaMjnta at aatit«n In 
variaui t^einaM- Virua eaneantratlaa Mac 
trofortianai te kl tr^ « O.M, *<.01 la all 
Bwch «9ariaMnta). Balativa a w a un ta a< aati«an U 
aaaaiMia kalnc eea«araa vara datantlMd kjr 
tPMarUao af U>a 4llution ewrwaa. 

lnaetiaatlan_of Kltv-IH it athMIfll Mfl fWTik W 
tha Calm-Ofieiay ffactipnatian arocaai 

To tuMIr klnatiea of inaetivatien of Kn.V-IXX kr 
atkaMl. aa^Ua of enwpraelpltato'koar fiatM. 
•wramatont X> o*"* auiwniaumt III Mara adJuataO 
Mitb as faremt athanol to ttm «aaira4 aleatwl 
eofteantratleiis. tha «lxtwrM kreugtit te -S*C. 
aae TK^eoneantrataO }m.V-XXl. prachlllaO in an 
ica-Mctar hath, vaa atfOad. Tha alxturat Marc hold 
at -9*C for tha «aair*d tiJM, diluted 1:20 Mlth 
••diiM. tha vlfwa oraolFltatod Mlth rts. and than 
at»a*ndad In andiwa far taatl^- 

to taat Mrtitianiag and inaetivatlan of virua 
durlRt fomatlon of ety«fraelt>lt8ta. MTLV-iii twe 
added to fraahly-draaat cltntad rloamo. Tha 
•ixtura Mac plaead at •'20*C eramidht. tKcMOd 
aloMljr at **C. cantrilutad at la. 000 a c («f 19 
•in at «*C. and tha fractlana aaparated (or 
taatlftc. Tha vinia cenaantrataa added t« thia and 
other fraetlena Mara |>r*hBr*d hr fracioltatian Mlth 


PUSMA 






IMMUNOGLOBUUN 


rac fron tiaaua Oiltura autdiun. To taat tha 
•ffaeta of athar atapa la tha praduetlee af lanaMaa 
Sio^lia. wirua mo a dd e d at each at^ and partl- 
tienlBc and Inaatiratioft at each atop vara 
datenaittad. 

^laaaui; fraetienatien Met carried out under 
eaeptte aendlivoiu hr tha Mtheda ef Cohn {W> and 
Onelar (ld> ehich ara eunawriaad In Pigura 1. i 
aiagle unit of plaana awAa (ran bleed draun into 
citrata-phetphata<danrMa (pH 7.12). negative (er 
antlbadr to KTl.v>IIX. Mat coaled to 0*C and 
eleehol (Sfid-U: «01 ethaaal. 5% Mothaaol. St 
Mtar) MOB added up to a ceneantratien of B pereant 
(all aleehel parceategaa arc v/v] ea tha tenpara- 
lure na loMarad to -3*C. The precipitate 
(fraction l> uea raanirvefl tqr eentrifugatien 
(U.OOO a g, 1$ aio. '9*C) and diaearded. The 
eupematant I mm adjuated to pH d.lS. and aleehel 
•aa addad up to a eancencretiar. ef XI pereant MhiU 
lawering tha taaparatura to -3*0. Tha pracipl- 
tata XteXIt ana eallaeted hr centrifugatiee 
(Id.OOO 0 g. IS nia, -}*C} and auapendad In 12 
.MBlMnat of ice eater. Thia aelutien {pK d.73) tmt 
then ereught to Xd percent alcohol tdtlio cooling to 
-9*C. The procipttat# TXelllw mob collaetad kf 
cantrlfugatloB ac abevo. radlaaelved in 17 voIumc 
af lea Mocer. adjuated to pK 5. 30, and aleolwi Mae 
added t» 17 percaot Mhila ceoling to -S^- 
Thlt niatura eat centrifuged aa obavo. precipitate 
III Moe diacardad. and tha ewpomatant XXI mm 
adjuatad to pM 7.X7. Theaa aanplea ef plaana. 
Buperhatani X. auapenaien IlallX. auapeiwien 
lUttte. and aupenutant Til eare braught to tbe 
appreprxata taagNirature (d*C far plsaw. 
auapeneton tleflt. and auapenaien XI^XXIm; •S*e 
far aupematant 1 and auparaatant XIX), than 1/20 
voluna ef PTC- concentrated vitva, at 0*C. eaa 
added. Thata aplkad aaaplea ef piaana. auparaatant 
1. auapenaien 11*1X1. auapenaien IXeXIXu. and 
aupernatant 111 vare caaled to -5*C Mhila 
alcohol waa added to achiara final cenesntratlona 
of a. XI. 30. l?. and XS porcant. reapactivalj'. 

Tha cupornatant lu. at XS porcani ethanol, uoa 
kopt at 5*C (or i* h, uharoaa tha other 
*o*hl*a eort held only i h prior to eantrifugatian 
(la. 000 1 g. IS nin. Baeh praeipitata 

«a* raauapendad dtreclly in nadiun far taatlni; the 
ouparnatania vara firat diluted 1:20 in nedivta and 
precipitated uitn rtc (to romov alcahal) . then 
reeucpendcd in nediun for laating. 

Patalti 

tenecntretion ^n^t iM^^ of ethanol 

The effecta o( ethanol on KTtv- Itl inlactivltr 
in piaane fraetionc are ahoM in tabta 1. After SO 
nin in lO to 20 percent ethanol in crroprecipltate- 
poor piaane. viruc ttiar vaa reduced by IC'* or 
10' ^ After SO nin in 2S to ao percent ethenel. 
tiiert uera raduead to laaa inan I a 10”* tinea 
the etarting titer. Sinilar reawita Mere ebtclned 
in a aacond oxperinant af thia typo. In auper- 
natant 1 and aupernatant XXt inactivation occurred 
nore alowly than in eryopracipltata poor plaana 
Betidual infectivity vac dctaciad in thaae aupar- 
natanta after 2» to a# h ef aepeaure to athanel. 

In addiiienal aapertnanta (not ahew). inactivation 
ef Hn.v>xil in wnprecaaaed plaana by 2S porcant 
ethanol occurred at a rata o( aora than 10^ iviu 
par nl in 30 nin. 


Fi|. 1 Sehaamtic diagran ef Cohn-Onelay 
fractionation procaci etudiad (er affaeit on 
infectivity igea taut for Mthodt) 
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Tabi* 1 . laaeti*ati<m af im.v -111 aiMad t« aiaa«a 
{raetitHM aa a fuMtkM of a«»«»oi 
caneaatratian and tina 



tthaaal 

Tina 

Infactivlty 


Caneantratian 

of 



rvoBaure 




30 ain 

10* 



~ 

103 



- 

to* 


2S 

~ 

<10** 




<10® 


40 

■ 

<10® 

Cryo-poor Plaao 

m 2S 

0 

to* 



10 ain 

to* 




ao® 



1 h 

<to9 



2 R 

<10® 

Supernatant I 

2S 

0 

to* 



2 h 

to* 



24 h 

10® 



4P h 

lo' 

Supaniataat IZT 

2S 

0 

to® 



3 h 

10^ 



* h 

10* 



24 h 

10® 




Ta evaluate 

tha effteaer 

of the Cohn 



orecaat in ranovlitf or inaetiwatina KTLv-ttl. vtnja 
woi •ddeO to vartewa fraetima prior to praeiptta 
tien. aa auaMriiad in TaOia 2. Ttw titer of «iruc 
in the plaaaa uatd to fen the ei-yapraciptiatc. 
altar addition of ftC coneentratad KTLV-tll. xaa 
aroator than or aauai to I a 10^ IVlu par al 
aUaueta of a dUfarant eoneantratad virva prepart 
Ikon vara added to adudl voLunaa of each of the 


attar fraatlana ta ha prhcaaaad. tlia laaMtrie 
naan tttar * SO »f thaaa attar fraotiaM 
inadiatalp afUrr addition of ttia vim pool <taa 
a.o a O.S laaio IVtti par ni- Tha Lnfaetivitr 
titratUM af tta Individual fraetiona p r adu t ad Lo 
tha aaparinaata ahaan in Tahia 1 pialdad idaatiaal 
raawtta in tha dupiiaata taata. Zt uaa found hy 
ttZi* that Mr* antitan partltionad into 
pracipitatap thtt aupanatanta- Thare wora varyins 
dacraas af raduetien in infaotivitir at aaeh 
eoaparad ta tha ttarettit titar of tha apikad pUtam 
traetiaad (I k ZO* lYZU/aiii. Thaaa raduetiens 
■ata due in part to partitioniac and in part to 
tnaetivatian. Tha raaulta ahoMi in Table 2 are 
attiiar ta thoaa ahtainad in additional axpariaante 
invalvlnt aplkin« of pUosa. ervepnicipitato-poer 
Plaana. aupantatant t. and pracipitata Ifeltlv. tn 
tha rapaatad axparinant to axanina fractionation of 
plaaaa. tha iafaativitir of cryspracipttato fomd 
waa ana-tooth of the lnfaetivitr of tha plaaaa tram 
whidh it oaa ohtainad. vltlia tha relative titarc tn 
the other fraetiona oara iiniiar ta thoaa ahowt in 
table 2. 

MtcuptioB 

Cthanal appmad to ho aoro offoetZoa for 
laMtivatiac MM-ZZI tn pZnana-or acy o prot ipitata- 
paor piaann th« In plattn fnabioho fran aittaa- 
auant atapa in tha Cehn CneZoy fmetionatioo 
proeaaa. Partitionias and/or tnaailvatian af vinia 
aecurrod at onnt atapa in tha praaaaa. thaaa 
raawita pmida a baaia for a t naad in « tha parm^l. 
aafatr of tiwa plabulin CrnatiaM for bunaa 
adaiaiatratian. 

iMMw piahwitna ara p r aiu c a d hr natnoda 
lonaraUf ataiiar to that raproaoetad in Pifis* Z. 
Validatian af apaclfic aa«tfa&turlas proeaaaaa for 
affottivanaai tn aViainaiion of KytV'Zn oiil ha of 
vaiuo. Tha effieiancy af oath of tha mi* atapa wo 
ttudiad in ramoviftd vlrua raapod froa 10 ^ to aero 
than IP* tnu par al. tf tha annyaptiaa ia nada 
that tha afficiancy af aaeh etap U indap andant of 


Tatia 2 inaetivatian and partltlanini of HTlv-iu dwrmi tha Cehn-Onel*)' fractionalien proeaaa 


Stortinp Suapanalon 





lnfaetivitr 

nriw/al 

dntipan Cantont 
1 af Totalt 

PUtM 

Crropractpliata 

lie** 

9S 


Cryo'poor llataa 

10* 

S 

Praian- tnawad Pl4vna 

Praeipitatc 1 

19* 

l» 


Suparnaiant I 

10* 

35 

Supamatant I 

Pracipitata 

10* 

15 


Supernatant 1I»I11 

eXO® 

5 

Surpanalon af 

Pracipitata tlaltlw 

10> 

«t 

Praeidltata XSalll 

Supernatant llilllw 

10® 

1 

Suepansion af 

Pmciptiatc III 

10* 

00 . 3 

Precipltata tIellV* 

Supernatant ill 

<;o® 

0.5 

Suparnatant 111 

Pracipitata XI 


M.d 


Suptmetanl II 

<10® 

0.4 


'Intaeiioua virvi ama dataciad In tha ooft dilute apaciaan toatod. 

niautiva raacliviiy in U.1SA af antiion m praeiaitataa <r> and awparnatanta (S> waa datarainad. Antipon par- 
evni in proeipiuta uaa ealculatad a* |(P/S)/(l • P/S)l a 100- bntiion pareont in awpamatant woe caicuiatad aa 
100 - percent af antipan in pracipitata. Tha data ara eooaidtont with racovarr in P«S af tOI> of apikad antipon. 
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tiw tit«r «t tl» af tk* tttip, 

tit* uMuistiM vlfieJMeir vf tk* MtiM tMC*M ii 
%a b* well Uutt 3aitmctM.tf U r»A*e*tf 
|ty am tiue \ x Ztnra per ml. tk* naiflu 
oe aur efetrtUe w* ewwUMtt Mitk etitar iHiblielMd 
Mt* <10,12,13} ijitficatiat sMUittvil)' t« •UMuiel. 
tautiii* cer**(tli 4 »t lil«ae and plam* datwr* ta 

tiM UtiUad Sfc«CM indicxiM Uwl fi.H to «•} P«r* 

e*nt of denen hav* aRtllMdl** witMtebljr naetiw 
>n im.v>rit eUSA cerwmlns ta>t« {1«,20). A*|.r4x- 
isatoly 3. a par aaeti 10.000 bleed daaorc teated by 
tM AMri<an lad Cre** Mvo •atlbadiac t« KTlV-lt: 
baaad on woatam blot analjrai* (paroeiM) •‘earvni* 
ealior.. Or. loear &*dJ>. CummL acraantnf trstt 
ar* r«tia«TM tt he * 8.1 to *9.0 pavcent aenaUivc 
for dettstint sntibadioa in sera free rCtV'lu- 
infaetad parsons. Ovr oom studios indieati tl.aL 
the tooMtrie aean infaetiviiy titer of pioMM (roe 
*3 KTLV'Itl infested patients ties 0.03 IVH' nor al 
(Outnnan. unpublished data). These studies 
included speeisMS free niM piaesui daners SAd 
alewen healthy heaesasatal eon with antlbedios ts 
HTLV'XXl. nine heeesexual sen with chronic lywh- 
adenepathy syndreea. and feurteen patients with 
am. If it it asoMesd that the iafcctivlty ef 
piasea ebtatfiad free Kn.V^XXt'-lnfMtad bleed and 
plaama denars is aiellar and the nifces ef iefetiien 
are aa tueaarixad abeve. it can be eatieatad that a 
IMO-tlter plaaea peel weuid eentain ebeui i.s tllti 
if pr^arad free unscreened deners and laas than er 
•eual to 0.13 ITXU if prepared free sereonad 
deters. Thea* cstmtea sUfbt be tee lev tl the 
pisses specieens w tested war* less Ihfcctieut 
than thaaa ef typleai xn.V>tXI* infected bleed 
donor* er if Mn.y*IXl in pisses is nore infeetieut 
for huesfls than for cell euitufes. for SMepi*. 
there is evidence that pisses free infected people 
who do net yet have antibedie* to KTi.v>(tX eay have 
relatively hlph concenCratiens of virus (personal 
cosminicatlon, C. Vyaa). even If the infeetivity 
of plates it hi|hsr than these astleates, the 
efficiartey ef the process we studied in reaevint 
virus ftr cseaodf that needed to assuaw lack ef 
infsctlvtty ef lOTine glebuUo prwperations for 
injaetion. 
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respiratory status >s usually reyastied in a few monihs. Reipbarory 
compiicacioRs are slightly but not significantiy higher in btlatml 
intemal-thoracic-artery bypass grafting. We do not select patients 
for intemal-thoracic-arwry bypass surgery on the basis of preoper- 
ative ventilatory function. 

Unadjusted and adjusted statistical comparisons were made be- 
tween patients who received an intemal-thoracic-artery graft and 
those who received vein bypass grafts only. Since there were difier- 
ences in prec^rative dinical characteristics between these groups, 
statistical procedures that adjust for such difference* were em- 
ployed. The statistical method used to test lop-ival differences be- 
tween the internal-thoracic-ar tery group anr’ he vein-graft group is 
similar in concept to a multipie-regression model, although the de- 
pendent variable is the time to death. As m any regression analysis, 
factors that e\pU;n a co.isiderable amount of the variability in the 
dependent vanabie are entered into the regression model. In our 
series, a model was developed in which these laetors were initially 
forced tnto the regression model; for teample, age was enrered into 
the model so that any difference in survival due to differences in age 
distribution between the two groups would be adjusted for by the 
mode!. Age, gender, severity of angina, extent of coronary athero- 
sclerosis, left ventricular functiwi, comfdeteness of rcvaiculariaa- 
tion, and vear of surgery were simultaneously forced into the model 
so that the association of these factors with would be taken 

into account- Then we tested whether any of the remaiomg differ; 
ences in survival could be explained by the preseace of an intemal- 
thoracic-arten- graft. Unadjusted comparisons were also presented 
to show that results differed between the'groupi even without com.- 
plex siaiisiici! adjustments. Given the differences in long-term pa- 
tency rates between the iniemai-thorack-artery graft and the vein 
graft, a properly designed randomized trial would be impossible to 
conduct without bias and would not be ethicsdly sourtd Thus, an 
observational studv with appropriate statisiical control may be the 
most practical approach. 

FlovoD. Loop, M.D. 

MaaLExa Goo«5«astsc. M P.H 
Groact 'ViLMAsts. Pm.D 
Cieveiand. OH +4106 Cleveland Cbnic Foundation 


AIDS, BLOOD TJtXNSFUSIO.SS. AND DIRECTED 
DONATIONS 

Tfl Puijlic ind hvsteria about the acquired 

immuncdefii:ien<v svndpome (.AIDS' has contributed loan mcreas- 
mg reluctance on the pan of patients to receive homologous (blood- 
bank doni’r blood Tilts reluctance has led to increasing interest m 
autologous transiiisions and m the process of "directed" donations, 
in whirii the pjiieni dtrecilv solicits donationi from family or 
friends 

Patients and, occasionallv. their phvsicsans thmk that directed 
donaiions mun he safer than regular blood-bank, donor biosd in 
terms of riiseasr transmissiun .Aftei alt. one etpcci* that friends or 
I'amii. nirmners wituld never hatbor diseases or beioog to a high- 
rtsl. group arc, t.«- u> the blood bank ab<vjt it. Thu mav be a risks 
asiumptit r Tni- tegular blond-bank donor who donates aliruisti. 
ci‘;s and .inmuniuuUs :as fat as the recipient IS concernedi can 
iruih!ui.\ an,»'r all quesiions On ihe other hand, the directed 
drioi r lb under evireme pressure to donate, and fear that fnends or 
reijcives will le.irn of hi> or her unsuiiabilitv as a donor may easiU 
t'arf u» .fjilur- ii-r jiimu membefship io a htgh-rssk group. The di- 
recsevi denot despiie ih? mandaiorv lahoratorv lestii^ for human 
T-ceft tvmphotropu- virus Type 111 and hepatiits B surface amigco, 
ma-. in fa-.-i be less safe than the regular blood donor. Regular 
donors are allowed to donate onlv because past donation* have not 
led to doejje transmusion — i,e.. thev are btclojically tesred. On 
the other hand, most directed donors arc first-time donors.* The 
directed donor clearly forgoes the usual confideniiahiy. After all, the 

•BorcrietsG. Lcrt M ImpJCtof direcitd donaiton prognraonin-bause blooi 
foliection one Iwspiul i espeoence. Tramfusioe. iflgJi 2i *91. abstract 


recipient know* whose blood he or she has receiveel. TKis n»y place 
« donor in a posidon of legal jeopardy. 

Widespread acceptance of the concept of directed donations 
seriously threatens the blood-transfusion system in this country 
Hie current system of using aliruistically motivated volunteer 
donon is designed to supply blood and blood products to patients, 
tirespecdve of the race, color, creed, or sex of the donor or recipi- 
ent. A direcced-donor system is basically a selfish system that festers 
the hoarding of blood for some individgals to the exclusion tff 
others. If such practice became widespread, it is possible that fer- 
mcriy altruistically motivated volunteer donors would begin to 
think that they should save themselves for situiiions in which 
ffiends or relatives might need their blood. Fenons cf wealth, 
power, and influence would be in 4 position of privilege when blood 
was concerned, whereas the elderly, poor, shy, cr lonelj in our 
Society will be less likely to be able to influence friends or relatives 
to donate. 

h might be justifiable to overlook iSesc hazards of directed dona- 
tion if we had good evidence that it was inceed saftr than reguiariy 
donated blood. This has yet to be show n. The public has a right to 
et^eet the blood-banking community and the medical profession to 
remain objective and to dtitance themselves from the purely emo- 
ikmal aspects of this «uc. In my view it would be highly irresponsi- 
ble to place the national blood sy stem in jeopardy by bowing to (he 
often hysteria-based pressure for directed donations. Instead, we 
should increase our efforts to improve the safety of homologous 
blood and facilitate (he use of autoli^ous blood when feasible. To 
fail (o promote this latter service would be as irresponsible as assent- 
ing CO the clamor Ibr directed donations 

S. Breas.noa-v Moore, M.D 
Mayo Clinic Blood Bank 
Rochester. MN 55905 and Transfusion Service 


MORE O.N PARTITIONING A.ND JNACTIV.ATION OF AIDS 
VIRUS IN IMMUNE GLOBULIN PREPAR.AT10NS 

To tht Salter: Prince et a!. <Feb. 6 issue)' recenilv expressed con- 
cern that human T-eeli lymphoiropic virus Type III (HTLV-III) 
could be transmitted by mtravenoui immune globulin preparations. 
They suggested that conditions used to make intermediate Cohn- 
Oncley fractions did not mactivaie spiked HTLV.IJl; however, 
they did not study partitioning of HTLV-itI mio the various frac- 
uons. VVe recenitv reported' (he results of such studies. 

HTLV-III was spiked into the various Cohn-Oncley fraction*, 
and its pariiiioning between precipitates and supernatants, as well 
a: inactivition, was studied by viral cultures and quantiiarive anti- 
gen meaiueements by anti|en-capture enzyme-linked immunosor- 
bent assay (ELISA). These studies showed that HTLV-III was 
partitioned and inactivated at multiple steps in the Cohn-Oncley 
process. At the most effieient step, HTLV-III wat quantiiacively 
(99.-5 percent) partitioned into precipitate III, a fraction discarded 
during the manufariure of immune giobulin. The cumulative ef- 
fects of parutionmg and inaeiivaiion resulted in a peterttial efficien- 
cy of vifut removd of 10'* infectious units per milliliter. This effi- 
ciency is many orders of magnitude greater than would be needed to 
eliminate the small amounii of virus that potentially could be pres- 
ent in plasma pools used for immune globulin manufacture. Thus, 
the conjecture of Prince et al. that lyophilization of immune 
globulin would preserve HTLN’-III infeciivity u not relevant 
Ir. addition, not all intravenous preparations are lyophilited as 
they implied. 

Surveillance studies of recipients of intravenous immune globu- 
lin. suggested by Prince et al.. have been under wat since the au- 
tumn of 1985 The number of patients is limited because most 
recipients are immunodcficient and would not be expected to ac- 
quire antibodies even if they were infected with HTLV-III. Fur- 
thermore, because immune globulin preparations may contain anti- 
bodio to HTLV-III,* patients receiving immune globulin on a 
long-term basis are unsuitable for study; antibody dnected in serum 
samples from such patients could have been transferred passively. 



352 


Voi. 3H No. 22 


CORRESFONOENCC 


1453 


Q^ptic these iimiutions, 134 recipienu (mostly patients wth «n- 
oione ihrombocytopettia but a few with re(»l transplants or Kawa- 
„lii's disease) of intravenous immune globulin made by various 
nuimifacturcts (dau provided by J. Bussel. M.D.. The New York 
H.«nital-ComeH Medical Center. The Massachusetts Public Health 
Bit-' sic Laboratories, Miles Laboratories, Travenol Laboratories, 
Til. Klood Transfusion Service of The Swiss Red Cross. Immutto 
aC. jnd Kabi Vkrum AB) have been followed for2 lo 24 months 1 m 
mraiii of ELISA and U'estem Wwungd' serum reactive by ELISA. 
Hirre patients bad passh-ely uatHferred antibodies; none produced 
HTLV-III aniibodiet. 

Thus, the results of laboriioty studies of the fractionation 
process and siirveillcnce of immune globulin rceipienis correbo- 
rsie epidemiologic observations indicating (hat receipt of inn* 
iminc globulin is not associated with the risk of the devetopmeni 
,.>1 ..AIDS. 

T.F. Zi-CK, M.D., M.S. PnesTOx, D.L. TA.NKEastxv. 
M.A Wills, .A.E W'rrTtx, J.E. Ekths, M.D., 
S. Da.viel, M. Phela-x, and C V. Qlisnan, Ja., M.D. 

Center for Drugs and Bitkogics 
dcchrsda, MD 20B92 Food and Drug Administration 

1 Pnnee AM. Pie( MPJ. Horowitz B. Effect of Cohn fractionation conditions 
on infeetivity of the AIDS virus. N Engl J Med 1986; 314:386*7. 

: WehsMA, Winek AE. Epsieis JS.ct si. laactivadoo and paniiion of hunan 
T-ceU iyie^iotro^c vims. III. durii^ eihsMl fnctioMQoa irf^ plasma 
Tiaflsftinon 1986; 

3 Gocke DI. Rask* K It. I^iiack W. bliwanzer T. HTLV-ai anebody in 

cammeteial nnmiftoglatniiiR. Lancet 1986; 1:37-8. 


DYSPLASTIC CARCINOID TUMOR AND 
AIDS-RELATED COMPLEX 

To ikt Eeliio': The occurrence of small-cell (uisms has been de- 
scribed tn patients with .AIDS.' * Although ihrse patients may have 
other malignant diseases (e.g., Kaposi’s sarcoma or lymphoma),’'^ 
imatt-cell tumors are rare. W'e report the development of a small- 
cell variant, dysplastic carcinoid tumor in a patient with the AIDS- 
rebted complex. 

V 29-vear-old white female prostitute who used intravenous 
rir on a dailv basis wu admitted to our hospital with a five- 
m n histor. of persistettt malaise, anorexu. weight loss, and 
ni. : sweats Three weeks before admission a nonproductive cough 
Cf-.-.uped and e.xercise tolerance decreased. Pertmeot findings or 
phwK'ai examination included bilateral cervical, supraclavicular, 
4\:iljrx , and inguinal lymphadenopaihy with at least one node larg- 
er than 1 cm in diameter in each area, the largest being 2.3 cm in 
diairetrr. Chest x*^a^ e.xamination and CT scanning revealed a 
lat'.'e anterior mediastinal mass. Specimens of two adjacent supra- 
cbvicular lymph nodrs were obtained at biopsy, and pathological 
Studies revealed prominent reactive follicular hyperplasia charac- 
of the .AlDS-related eompUt in one of the nodes,* whereas 
m ,.i]:ic snsall-iumci cells eftaced the normal lymphoid archiiec- 
t.. . -necuher Electron micrographs of the tumor showed it to be 
a .obiiic cjfcinnid N'lral, bacterial, and fungal cultures of the 
i::ioid iisvuc were negaiiv e Further intensive workup, including 
r-' r- m.urnv. biupsv and Culture, did noi reveal other eiiologic 
-ig'nii The pjiieni's serum was positive for HTLV.IU antibodies 
reoeated enzv me- inked immunosorbent assavs {Abbott}, the 
'cvoitv ol which were confirmed by Western blot analysis (per- 
j; ilie Khtidf Island Blood Center}, 

I III- p.siieni received theee cycles of cyclophosphamide, vincris- 
'1'"'. .ind eiopuside >ri escalating ooses, as well as radiation therapy 
lie primary lesion, which has been reduced in size by 30 percent. 
1 Dcnpheral adrncp.iihy has also begun to regress, without the 
d' lupment of opportunistic infcciions. 

iiinough she is at high risk for the development of AIDS, this 
P-i lent IS best caiegorzed as having the .AlDS-reJa«d complex. We 
cannot exclude the possibility that the etwyme-linhed immunosor- 
hrni and ^Veslern blot assays were false positive. The patient has 
nni had opportunisiic infectiems or any the malignant diseases 


auociaMd with AIDS. Although she was a heavy smoker, the ikroi- 
opment of this t)^ of tumor at this age is distinctly unusual, it is 
possible that ao impairment of immune surveillance by antecedent 
rwoviral infection Cidlitated the early a|^>earance of this uncom- 
mon cancer. 

Alas B. Werraeao, M.D. 

Roger Williams Cancer Center 
Brown University 

Kenneth Maver, M-D. 

Maruvn E. MiLtxa, M.D. 

Dennis J. Mikolich, M-0. 

Pawtucket Memorial Hospital 
Providence, RI 02908 Brown University 

1. MeserlU 111, TenhoUerMF. Ridenour R. Oat-ceticarcinofnainniufusioo- 
sisocisted seqtfued iesmunodefieietKy syndrome. Arb Intern Med 1985; 
103:47*. 

2. Nusbaum KI. Metssisuc small-cril caRinoma of Ae lung in a pawm wtdi 
AIDS. N Engl I Med 1983: 3I2;i706 

3. leachim HL. Cooper MC. Heilman GC. Lymphomas in men at high risk (dr 
ac^uiied inuauMdefieieKy syitdtome (.AIDS); a smdv of 21 cases. Cancer 
1983: 36:2831-42. 

4. Kataer HP. Pankey CA, Raum MA. Daiovisio JR. Cortez LM. DeShaw 
RD. Kaposi's sarrama with a non-Hodgkin's tympbema: its association in a 
male homMeiual wids hunan 7<cn lymphocrapti; virus type U1 lafectioe. 
Ards intern Med 1986; 146:393-4 

5. Meouka CE Ceoctaltzed lyaphaden^Hhy in Mxnosexial men. In: Rsed- 
nan-Rien A. Lausenstrin U. eds AIDS; the ^tdrets of Kapou’s satcoas 
and oppemniBK laferaom. New Yori;; Masson. lW:T3-9 


TOXIC KERATOP.ATHY ASSOCIATED WITH 
SUR.A.\IIN THERAPY 

Tr Ike E di Ur: Suramin, an iiAihitor of reverse transcriprase of 
HTLV-III, ‘ has been used for many years in the troatment of 
African trypanosomiasis and onchocerciasis, h now is being used 
m clinical trials to evaluate its efficacy in patients with AIDS. We 
have observed a toxic keratopathy possibly due to suramin in 
these patients. 

Five patients with AIDS v>-ho had no visual symptoms and who 
were treated with suramm at our institution underwent ophihal- 
rool^c evaluations including sltt-Ump examinatieos. All received 
300 mg to 1 g of intravenous suramin weekly after an initial dose of 
200 mg Two patients had been receKing suramin for approximate- 
ly four months, with total doses ef 17.2 and 13.2 g. respectively, and 
Imh had a diffuse subepiihelial vortex keratopathy in both eyes, 
virtually identical to that Ken in Fabry's dlKase and chloroquine 
keratopathy. A third patient received a total dose of 6.7 g over two 
months and bad a vortex keratopathy inferiorly only, with a central 
hate in both eyes. A fourth patient who received suramin for leven 
weeks, for a total dost of 7.2 g. had a central corneal haae in both 
eyes that was due to fine punctate cream-colored deep epithelial or 
subepithriial opacities. The fifth patient received 3.2 g over five 
week! and had only a few fine punctate ereanveolored deep ^iihe> 
lial or subepiihelial opacities ceniraliy in both eyes. All patients had 
best corrected vision of 20.'20 or beitet, and none had clinical evi- 
dence of a pigmentary retinopathy. No patient was taking any other 
drug known to cause a vortex keratopathy, including chloroquine. 
hydroxychloroquine, amiodarone. indomethacin, ehlorpromaxine. 
and clofazimine. None had any physical findings sut^estive of 
Fabry’s disease, and the three patients tested for serum giycoUpids 
had normal levels The extent of keratopathy was reiat^ w the 
(otaldoseoT suramin. In rontrast, 20 patients with AIDSor AlDS- 
related comple.x who had not received suramin had no evidence of 
keratopathy. 

The idea that suramin could cause a vortex keratopathy is ten- 
aUe. since itis a lysosomeiropic compound that inhibits many lyso- 
somal enzymes'’* and has induced systemic rituEopolysaccharidosis 
when given to animals in large doKs.*-* By analogy . »hc lysosomo- 
tropic drug chloroquine can induce a fritmocopy the vortex kera- 
topathy obKrved in patienu vriih Fake's diroase.* This 
resulu from the iahibition by chloroquine of the activity ^ the 
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Evidence Suggesting that Immune 
Globulin Preparations do not 
Transmit AIDS’'" 


Thomas F, Zuck and M. Sue Preston 
Division of Blood and Blood Products, Office of Biologies 
Research and Review, Center for Drugs and Biologies, Food 
and Drug Administration, Betbesda, Maryland, USA. 


INTRODUCTION 

Transfusion of blood and blood products is recognized as a mode of trans- 
mission of the acquired immunodeficiency syndrome (AIDS) reported by the 
Centers for Disease Control (CDC) in the United States. Immune globulins 
have been implicated in none. This epidemiological finding gives reason to 
be encouraged about the safety of immune globulins, because millions of 
doses have been given since it was recognized that the lymphadenopathy 
virus human T-cell lymphotropic virus. Type III (LAV/HTLV-III) infected 
blood. Despite the absence of AIDS cases related to administration of 
immune globulins, their safety has been recently questioned.' Special 
concerns were raised about preparations for intravenous use, in contradistinc- 
tion to intramuscular use, because direct ‘blood-to-biood’ contact might facili- 
tate transmission of LAV/HTLV-III. Much of the controversy has been 


The opinions and assertions contained herein are the private views of the authors, and are 
not to be construed as official or as reflecting the view of the Department of the Army or the 
Department of Defense. 
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generated by several papers*-^ reporting varying effectiveness in inactivating 
LAV/HTLV-III during fractionation of plasma to make immune globulin 
preparations. 

In this chapter the limited in vitro and epidemiological data available 
concerning the safety of immune globulin are reviewed. 


FATE OF LAV/HTLV-IU DURING ETHANOL FRACTIONATION 

Studies by Spire et al.^ and Piszkiewicz et alJ both suggested that alcohol 
inactivated LAV/HTLV-III. In the former the effectiveness of several 
chemical agents in inactivating LAV/HTLV-III suspended in buffer was 
determined. Residual reverse transcriptase activity was very near zero 
following exposure to 19% ethanol for 10 minutes: the temperature of incu- 
bation was not stated, but presumably was ambient. In the report of Piszkie-' 
wicz et al.^ LAV/HTLV-III was seeded into an aliquot of a cryoprecipitate- 
poor plasma pool made from 5000 donations from donors found previously 
not to have antibodies to LAV/HTLV-III. Samples were drawn at various 
times following addition of ethanol to a final concentration of 20 % while 
maintaining the mixtures at — 5°C and the median tissue culture infectious 
dose (IDjo) of each sample determined. The IDso fell lO^ ^ Jn 5 minutes, and 
the authors concluded that products made by cold ethanol fractionation carry 
a low risk of LAV/HTLV-III transmission. 

In contrast to the findings of rapid inactivation cited above. Prince et al.^ 
reported less optimistic results following seeding of LAV/HTLV-III into 
three supernatants (I, 11 III, and III) made by the Cohn-Oncley process. 
After viral seeding the supernatants were kept between —2 and — 5°C and 
cultured- for LAV/HTLV-III after 2 and 24 hours. Under these conditions 
little or no inactivation occurred. Prince er ai did not explain the differences 
between their results and those of others. 2 .’ Although they did not study 
partitioning, they noted that it might remove LAV/HTLV-lIl from immune 
globulins during fractionation. 

We reported* that the Cohn-Oncley process either partitioned or inacti- 
vated sufficient LAV/HTLV-III that the risk of transmission of the virus by 
immune globulin seemed very unlikely. Briefly, ponions of each fraction 
(including the starting plasma) leading to immune globulin were retained 
and seeded with sufficient LAV/HTLV-III to achieve a concentration in the 
fraction of between 10* and 10* in vitro infectious units per milliliter. After 
sampling to test for viral recovery, the next step in the process was carried 
out, yielding a precipitate and a supernatant that were both cultured in H9 
cells for infectivity. Cultures were monitored by at least two of three methods: 
cytoplasmic antigen expression detected by immunofluorescence assay, and 
reverse transcriptase or antigen-capture enzyme-linked immunosorbent 
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assays (ELISA). The study design pennitted evaluation of the relative effects 
of partitioning and inactivation at each step of the production process. The 
results were consistent with recovery from the sufKmatants plus the precipi- 
tates of more than 90% of the seeded vims. 

The two most efficient partitioning stc-s were the initial cryoprecipitation, 
during which 95% of LAV/HTLV-III partitioned into the cryoprecipitate, 
which is not used in the manufacture of immune globulins, and the precipi- 
tation of fraction III. During this latter step, 99.5% of the seeded virus 
partitioned into the discarded precipitate III. In addition, during the precipi- 
tation of Fraction II from supernatant III with 25% ethanol for 24 hours at 
— 5°C, the infectivity of both supernatant II and precipitate II was reduced 
from 10“ to 10> or less in vitro infection units per milliliter. It was estimated 
that the cumulative reduction in in vitro infectious units by the entire 
production process was 10“; several orders of magnitude more than would 
be likely to be present even in pools of several thousand donors unscreened 
for LAV/HTLV-III antibodies. 

Most recently, Mitra e' a/.’ confirmed the partitioning of the LAV strain 
of LAV/HTLV-III by cold ethanol fractionation. They could not detect virus 
in Fraction II. made from supernatant III containing 1.7 x 1(P IDso of virus. 
They also found a reduction of 10' infectious particles of mouse type C 
retrovirus if filtrate HI at pH 4.0 (which contains 18% ethanol) was seeded 
and incubated at 22°C for 3 hours. In addition they described a reduction of 
10 ' infectious particles if filtrate III at pH 4.0 (which also contains 18% 
ethanol) was seeded with LAV/HTLV-III and incubated at 5°C for 18 hours. 

From the foregoing, it is clear that both partitioning and inactivation must 
be evaluated during in vitro studies from which conclusions are drawn about 
the potential infectivity of immune globulins manufactured by Cohn-Oncley 
fractionation, No single fractionation step or treatment is responsible for the 
reductions in infectivity observed; however, several combinations of ethanol 
treatment, partitioning, pH, and storage appear to reduce potential infectivity 
significantly, and perhaps quantitatively. 


SURVEILLANCE OF RECIPIENTS OF INTRAVENOUS IMMUNE 
GLOBULIN 

Several authors^" have expressed concern about immune globulin safety 
based on the presence of antibodies to LAV/HTLV-III in commercial prep- 
arations. Passive transfer of these antibodies in hepatitis B immune globulin 
has been reported.’ It is not suprising that immune globlin preparations 
contain antibodies to LAV/HTLV-III; the globulins are concentrated from 
large pools of plasma. Most lots available now and in the recent past Ivere 
manufactured from plasma drawn before donors could be tested for anti- 
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bodies to LAV/HTLV-UI. Data from our laboratory showing the appearance 
of these antibodies in immune globulin preparations are presented in Table 
1. The emergence of lots containing antibodies to LAV/HTLV-III in the 
early 1980s lagged behind the emergence of clinical AIDS in the United 
States. Although the presence of antibodies to LAV/HTLV-III in individual 
units of donated blood is used as a criterion for removal from the blood 
supply, there are no data to suggest that lots of immune globulin containing 
these antibodies are unsafe. In could be argued, as it has been for the 
presence of antibodies to hepatitis B virus, that antibodies to LAV/HTLV- 
III in immune globulin may decrease the risk of transmitting the virus. 
There are no data to support this speculation. Without regard for its safety 
implications, the presence of LAV/HTLV-III antibodies in immune globulin 
preparations is relevant because it complicates surveillance studies due to 
the potential for passive antibody transfer. 


Table 1 Detection of antibodies to LAV/HTLV-III in immune 
globulin preparations 


Year of 
manufacture 

Number 

tested 

Negative 

(neat) 

Reactive* 

400* 

> leoot 

1975-79 

44 

44 

0 

0 

1980-81 

3 

3 

0 

0 

1982 

2 

0 

0 

2 

1983 

5 

0 

1 

4 

1984 

6 

0 

2 

4 

1985 

13 

1 

4 

8t 


' Reactive on ELISA, confirmed by Western blotting, 
t Titer (reciprocal of dilution). 

t One lot of hepatitis B immune globulin had a liter of greater than 256,000. 

Manufacturers of intravenous immune globulin were asked by the United 
States Food and Drug Administration (FDA) to study recipients for seron- 
conversion for antibodies to LAV/HTLV-III. The number of patients avail- 
able for study was limited for two reasons. First, most patients who receive 
intravenous immune globulin are immunocompromised, and therefore the 
finding that they failed to develop antibodies to LAV/HTLV-III even if 
infected with the virus would not be instructive. Second, most patients who 
receive intravenous immune globulins are treated repeatedly and, as noted, 
antibody detected in their serum could have been passively transferred. 

To date we have received data on 133 patients, most with idiopathic or 
immune thrombocytopenia, but a few with renal transplants or Kawasaki 
disease, who have been followed by ELISA between 6 and 24 months for 
the presence of LAV/HTLV-III antibodies. Passively transferred antibody 
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was detected by immunoblot in three patients; however, no patient produced 
antibody and therefore none was considered to have seroconverted. 

Recently it was reportetP that two patients who had received immune 
globulin intravenously for complex immune disorders later showed evidence 
of retroviremia. The authors oincladed that iatrogenic transmission, i.e. by 
the immune globulin, could not be excluded. The clinical histories of the 
patients were extremely complicated, and no data substantiating the state- 
ment were provided. Other causes for the infections appeared equally or 
more likely. 


SURVEILLANCE OF RECIPIENTS OF INTRAMUSCULAR IMMUNE 
GLOBULIN 

CDC has been following a group of health-care workers who received 
immune globulin and/or hepatitis B immune globulin intramuscularly 
because they had been stuck by needles or other sharp instruments which 
were potentially contaminated by blood or other body fluids thought to be 
infectious for LAV/HTLV-III. To date, sera from 194 recipients have been 
assayed by ELISA for the presence of antibodies to LAV/HTLV-III. Anti- 
body was present in the sera of two patients (G. McCray, personal communi- 
cation, April 1986). In the first, no serum sample drawn prior to receiving 
the immune globulin was available, and the subject reported intimate contact 
with a member of a high-risk group. In the second, the immune globulin had 
been received 5 years prior to the stick exposure to LAV/HTLV-III and 
immune globulin was not given following exposure because the person had 
been vaccinated for hepatitis B in 1984. It is believed that her sero-coversion 
reflects LAV/HTLV-III infection as a result of the stick. 

Although these findings support the safety of intramuscular immune 
globulin only, they provide additional confidence in the safety of all immune 
globulin preparations. 


SUMMARY 


Both laboratory studies of the effects of the Cohn-Oncley ethanol fraction- 
ation process on LAV/HTLV-III seeded into the various fractions and 
surveillance of recipients of immune globulin preparations corroborate epid- 
emiologic observations indicating that receipt of immune globulin is not 
associated with a risk of developing AIDS or antibodies to LAV/HTLV- 
III, 
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PARTITIONING AND INACTIVATION OF VIRUSES 
DURING ISOLATION OF ALBUMIN AND IMMUNOGLOBULINS 
BY COLD ETHANOL FRACTIONATION 

JJ. Morgeniholer, A. Omar 


ABSTRACT 

Albumin solutions invariably transmitted infectious hepatitis viruses before 
the introduction of pasteurisation In the final container. Immunoglobulin solutions 
(the older intramuscular as well as the current intravenous ones), on the other 
hand, only rarely transmitted hepatitis. The apparent safety of the latter was 
usually attributed to the presence of neutralizing antibodies and to the fractiona- 
tion process. It was shown that viruses tend to concentrate in those fractions of the 
cold ethanol precipitation procedure which arc used neither for albumin nor for 
immunoglobulin preparations. Additionally, ethanol alone inactivates some 
viruses, albeit much less at low temperatures than at room temperature. According 
to EC-direclives. all manufacturers of stable blood products must introduce pro- 
duction steps which inactivate viruses or they have to prove that certain produc- 
tion steps, which are already being used, do inactivate viruses. In either case, the 
inactivation has to be validated with appropriate experiments. Procedures that are 
now recognized as virucidal are. c.g.. pasteurisation (i.e.. heating of the liquid pro- 
duct at 60°(' for 10 hours), .solveni/delergcnt (S/D) trcatmcnl. photodynamic treat- 
ment. or incubation at pH4 with pepsin. 

Key words: Albumin, immunoglobulin, plasma fractionation, ethanol preeipita- 
mm. virus inactivation. 


INTRODUCTION 

Transmission of viral diseases by protein solutions derived from human blood 
plasma htis been recognized for over 40 years; however, not all products carried 
the sarne risk: albumin, plasma protein fraction, and immunoglobulins always 
belonged to the low-risk group, while coagulation factor concentrates (fibrinogen, 
factor VIII. factor IX) and other products (c.g.. fibroncctin. a, -antitrypsin, C-l 
inaclivutor) were high-risk preparations. 


ALBUMIN 

Albumin solulnins (and plasma protein fraction) have not transmitted viral 
diseases since pasteurisation (i.e.. heating at 60° for 10 hours in the presence of sta- 
bilizers) in the final container was introduced. However, inactivation of hepatitis B 
virus (HBV) is not as straighlforward as it might appear: heating of an infectious 
plasma pool lor only two or four hours was insufficient to inactivate HBV; albumin 



362 


186 JJ. Morgenthater and A. Omar 

prepared from this pool was apparently non-infeciious when tested in small 
amounts (1 ml), but 't transmitted HBV when infused in large amounts (100 ml). 
Heating completely abolished infectivity (reviewed in ref 1 with additional refe- 
rences). The rationale for introducing a heat step makes for historfcally interesting 
reading (2). 

The viral antigen (HBsAg) partitions into different fractions during cold etha- 
nol plasma fractionation: two groups of investigators found measurable, albeit 
small amounts of HBsAg in fraction V. but none in fraction II (3. 4). These labora- 
tory-scale experiments helped to explain the infectivity of unpasteurise'' albumin 
solutions prepared from large pools. 

Although little evidence is available to prove the point, it is likely that a small 
proportion of the human immunodeficiency virus (HIV) and the hepatitis C virus 
(HCV) - which were certainly present in pools before introduction of the respec- 
tive screening tests, and most likely also after screening, although in much reduced 
amounts - is present in fraction V. Obviously, both viruses are inactivated by the 
pasteurisation step, since no transmission of cither virtis has been reported with 
albumin. The faith in the effectiveness of pasteurisation was so general that we had 
to wail until 1987 for laboratory proof that HIV loses its infectivity when pasteuri- 
sed in the presence of albumin solutions (5). This experimental evidence was not 
superHuuus. since it is well known that stabilizers (and other solutes) may prevent 
inactivation of viruses as well as of proteins. 


IMMUNOGLOBULINS 

Alleged transmissions of viruses by immunoglobulin preparations which have 
been reported in the literature are listed in Table 1. A complete and accurate survey 
of all incidents is difficult, one reason being that the same episode is often reported 
more than tmee in different journals. The anti-D implicated in the incident reported 
elsewhere (6) was prepared by unknown methods from the plasma of donors vacci- 
nated with Rh„(D) positive erythrocytes obtained from a carrier of non-A. non-B 
hepatitis. Plasma donors as well as the recipients of the anti-D and many of their 
infants were infected ( 1 ). The preparation referred to by Lane (7) was produced by 
Kistler/Nitschmann cold ethanol fractionation (8); ethanol was subsequently remo- 
ved by gel filtration in the presence of maltose (9). Production of this preparation 
was discontinued after this incident, which occurred in the trial phase. Ochs et al. 
(10) used a preparation which was isolated by Cohn/Oncley fractionation and trea- 
ted with polyethylene glycol and DEAE-Sephadex. The two lots had been prepared 
from the same batch of fraction II in a pilot plant: additional batches manufactured 
in a pniduction facility by the same method did not cause any problems in 6(X) 
patients. 23 of whom had primary immunodeficiency (11). The episodes observed 
by several authors (12. 13. 14) are probably due to failures of Good Manufacturing 
Practice. The two cases reported by Webster et al. (15) were clinically very compli- 
cated and implication of the immunoglublin preparation in the transmission of the 
virus could never be established with any degree of certainty. 

As shown in Table 1. the main concern of the clinicians is potential transmission 
of non-A. non-B hepatitis by immunoglobulin preparations. However, as repeated 
in a recent editorial. «No intravenous immunoglobulin preparation licensed in the 
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Table /: Alleged iransmitsions of viruses <exciiiding HBV| by immunogJobuiin preparaiiom. 


Authors 

Virus 

.Number 
of patients 

Method 0 f preparation 

Rcnger et al. (6) 

HCV 

106/106 

(ami-D) 

Lane « aL (7) 

HCV 

1 12/12 

K/N-i-SepiudexG2S 

Ochset al. (10) 

HCV 

7/16 

C/O + PEG ♦ DEAE-Sephadex 

Weiteodetal. (12) 

HCV 

1 4 (case study) 

? 

Webster etal. (15) 

HIV 

1 2 (case Study) 

K/N ♦ pH4/pcpsin 

Bjdrkamin' et at (13) 

HCV 

1 16(77 

OO + OEAE-Sepbadex 

Williams el al. (14) 

HCV 

1 4/34 

K/N + pH4/pepsin 


IC/N: Kisilcr/Nitschmann cold ethanol fracnonaiiun. 
C70: C'ohn/Onciey cold cihamii fractionation. 


United States and produced in manufacturing (as opposed to pilot) facilities has 
been associated with the transmission of non-A. non-B hepatitis. » (16). 

As mentioned above, no HBsAg was found in fraction 11 (3. 4); on the other 
hand, a substantial part of the anti-HBs present in the starting plasma was recove- 
red - not surprisingly - in fraction (I (17). Similar experiments were carried out by 
the FDA in 1986 to trace tbe fate of HIV during Cohn/Oncicy plasma fractiona- 
tion (18). Their results were confirmed and extended to other fractionation 
schemes by other groups (19. 20). Taken together, these experiments demonstra- 
ted that HIV preferentially partitioned into the precipitates at every separation 
step. Treatment with cold ethanol alone only had a minor inactivating effect on 
HIV. Freezing and thawing of the pastes (which is routinely done in production for 
logistic reasons) also inactivated about 1 log,,, of HIV. 

The presence of antibodies against HIV in immunoglobulin preparations made 
from unscreened donations has been known at least since 1985 (21). Even though 
this early publication already warns against equating the presence of anti-HIV 
antibody in a final product with infectivity. the literature abounds, to this day. with 
examples of authors expressing exactly this concern. The tests used to detect anti- 
HiV antibody were developed for use on individual plasma donations, not on pro- 
ducts made from pools of thousands of donations. We have .shown that Western 
blot kits from three different manufacturers gave useless results with 47 batches of 
intravenous immunoglobulin preparations; the patterns never looked like those 
obtained with positive individual plasmas, different kits gave different patterns 
with the same batch, and the tests did not allow products made from plasma that 
included or excluded anti-HIV positive donations to be distinguished (22). These 
experiments were done with the «natural» antigens that were available at the time; 
we would expect, however, similar spurious results if the study could be repeated 
with today's recombinant antigens. 

Not surprisingly. anti-HCV antibody was found in practically all immunoglobu- 
lin preparations that were recently tested with three different assays (23). The 
conclusion the authors draw that "Contraction of NANB hepatitis by patients infu- 
sed with anti-HCV-positive IVIG indirectly indicates the presence of transmissible 
virus- IS not supported by evidence. Selection of the donors has a clear effect on 
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viral markers: while only 0J% of donations collected from voluntary donations 
were confirmed positive for anti-HCV antibody, this figure was 10J% for com- 
mercial donations (24). Apart from such differences, which can be documented, 
unpaid donations probably also carry lower risks for other potential infections 
which cannot be detected by screening (25). 

Since it is not (yet) possible to grow and titrate HCV in the laboratory, its 
behaviour during fractionation and susceptibility to inactivation have to be infer- 
red indirectly. The FDA has taken a very interesting approach: they fractionated, 
according to Cohn/Oncley. a plasma pool prepared from donations that were all 
anti-HCV positive and followed, with polymerase chain reactions (PCR), the fate 
of HCV RNA in the various fractions. By diluting the samples before PCR it was 
possible to titrate the samples and to express their activity in «PCR units>. which 
are roughly equivalent to a chimpanzee infectious dose. As with other viruses. 
HCV RNA was found predominantly in the precipitates (cryoprecipitate. fraction 
I. fraction III); trace amounts were also detected in fraction II. Overall reduction 
in HCV RNA from plasma to fraction II amounted to 4.7x10*. Low levels of HCV 
RNA were also found in supernatant II+lIl, from which albumin is prepared; 
obviously, pasteurisation destroys whatever infectivity may be left in these frac- 
tions (26). As the authors point out. the presence of HCfv RNA in fraction II 
should not be equated with infectivity. since other production steps may inactivate 
viruses, the entity they detected may be naked RNA. and antibodies may neutra- 
lize free virus. If the virus components are dissociated by the fractionation condi- 
tions. HCV RNA and infectivity may not co-distribute. 

We used a somewhat different approach to study our own fractionation 
method (8). We first showed that Semliki Forest Virus (SFV; a togavirus which is 
related to HCV) was essentially insensitive to 10. 20. 40, and 80% ethanol at 0°C. 
while it was rapidly inactivated by 40 and 80% ethanol at 20“C; there was a slow 
decline in activity in the presence of 20% ethanol at 20°C. We then obtained 
samples which were withdrawn by the production department immediately 
before precipitation, spiked them with SFV and carried out the precipitation. 
The virus was luratcd both in the supernatant and in the precipitate. Parallel 
experiments were done with SFV radiolabelled either with "S-methionine or 
with ',H-uridinc. We usually found about 90% of both "S- and 'H-radioactiviiy 
(loosely or non-incorporated radioactivity accounts for about 5% of the total in 
both preparations), and 80% or more of the titrated activity in the precipitates. 
The precipitate GG. from which immunoglobulins are prepared (8). still contains 
SFV; reduction of virus load from starting plasma to precipitate GG was about 3 
log,,,. Our results confirm that there is a considerable partitioning effect, which 
lowers the burden of HCV-like viruses in the plasma fraction from which immu- 
noglobulins arc prepared. Other production steps, such as freezing and thawing 
of pastes, which are known to contribute to virus inactivation, were not con- 
sidered in these expenmenls. 

There arc other steps in the manufacturing process of immunoglobulins which 
contribute to virus inactivation: the following arc two examples of such steps which 
have recently been validated. One manufacturer showed that pasteurisation of 
various formulations inactivated marker viruses (bovine viral diarrhoea virus 
(BVDV); tick-borne encephalitis virus (TBEV); yellow fever virus (YFV); HIV- 1/2. 
herpes simplex virus type 1 (HSV-1); polio virus type 1) to below detection limit. 
Inactivation of YFV took about 6 hours, while HIV-2 was already completely 
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inactivated within 0.5 hours. The normally used pasteurisation time of 10 hours the- 
refore guarantees in most cases a comfortable margin of safety (27). 

it was shown in 1988 that pepsin treatment at pH4 inaaivated vaccinia virus. 
SFV. HSV and mumps virus, but not poliovirus (28). Our own experimenu. which 
were carried out under production conditions, also showed inactivation of HIV, 
HSV, human cytomegalovirus (HCMV), vesicular stomatitis virus (VSV) and 
SFV. Except in the case of VSV pH4 alone was sufficient to inactivate all viruses 
tested below detection limit; VSV was completely inactivated at pH4 in the pre- 
sence of pepsin (29). 

The final safety test for an immunoglobulin preparation remains its clinical per- 
formance in retrospective and prospective trials. We showed that our pH4/pepsin- 
treated intravenous immunoglobulin preparation did not transmit non-A. non-B 
hepatitis or any other viral disease to 68 patients with primary immunodeficiency 
disorders who were enrolled in a prospective, multicentre trial (30). Furthermore, 
anecdotal evidence indicates that no transmission of cither HIV or NANBHV 
occurred with this preparation, not even when it was prepared from plasma which 
had not been tested for anti-HIV or anti-HCV; > 3x10’ g have been used world- 
wide so far. 
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VIRAL SAFETY OF SOLVENT-DETERGENT TREATED 
BLOOD PRODUCTS 

B. Horowitz, A.M. Prince, Marilyn S. Horowttz* Christine Watkievicz 


ABSTRACT 

Laboratory research commencing tn 1982 led to licensing m the United Sutes in 
1985 o( a soivent/detergent (SDl-trcated anti-haemo{>hUic factor (AKF) concen- 
trate. Licensing was based on ui studies demonstratif^ the inactivation of several 
marker viruses {vesicular stomatitis virus ( VSV). Sindbis vims. Sendai virus), human 
immunodeftctcncy vims t HIV), hepatitis B virus (HBV). and non-A. non-B hef^ttits 
virus {NANBHV; now known to be principally hepatitis C virus (HCV» added to 
AHF just before treatment, (b) the realization that the principal viruses of ciHinm 
in a iransfusion setting fe.g. HIV. HBV. NANBHV) were all lipid-enveloped, and 
(c) laboratory, prcclinical and clinical evidence indicating that AHF and other pro- 
teins present in the preparation were unaffected. The applicability of the SD method 
to a wide range of products and preparations, high process recoveries, and a growing 
body of viral safety information linked with the failure of several other virus inacti- 
vation methods to eliminaie hepatitis transmission fostered the adoption of SD tech- 
nology by more than 50 organtaations world-wide. SD mixtures are now used in the 
preparation of products as diverse as intermediate purity and monoclonal antibody 
purified AHF and other coagulation factor concentrates, fibnn glue, normal and 
hyperimmune igG and IgM preparations including those derived from tissue culture, 
plasma fur transfusion, and various diagnostic controls. Over four million doses of 
SD-ireatcd products have been administered, and numerous laboratory and clinical 
studies designed to assess virus safety have been conducted. SD treatment has been 
shown to inactivate ^lU*' tissue culture infectious doses (TCID«) of VSV. 210** 
TCID«, of Smdhis virus. 2 Ur'' TCID^i of Sendai virus. 210*' duck infect icms doses of 
duck HBV. ’ TCID 4 .. of HIV-l. 21(r* TCID„ of HIV-Z, HQ-* chimpanzee 

infectious doses (CID.«,) of IfBV, 210'* CID^i of HCV.2I0**TCID^, of cytomegalo- 
virus. >l(r* TCIDv. of herpes simplex virus type 1. 210** TCID^ of PI-1, 210** 
TClDx, of murine leukemia virus (Mov-3). 210** TCID« of munne xenotropic virus, 
and 210 ' 'R'IDi., of Kau.>chcr munne leukemia ecotropic vims. Moreover, m ten 
prospective ciinica! siudies. 0/.53. 0/427. and 0/455 patients susceptible to HBV. 
NANBHV (HC’V). and HIV became infected on follow-up. These results contrast 
with the high rate of virus transmission observed previously in haemophiliacs and 
suggest that coagulation factor concentrates and other SD-lreated products prepa- 
red Irom plasma piHils are now safer than the individual units from which they were 
derived 


INTRODUCTION 

The solvcntydetcrgcni (SD) virus inactivation method, licensed by the U.S. 
F D A in 1985 for use in the manufacture of an AHF concentrate, has gained 
widespread popuianty in the manufacture of biologies. This popularity arises from 
the high virucidal action of SD treatment, high protein compatibility, ease of inser- 
tion into virtually any pre-exisiing or newly developed purification process, and 
the availability of extensive documentation, speeding both implementation and 
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reeuialory review. This review attempts to provide a historical context and an up- 
locate summary of SD usage. 


Basis far Reguiatoty Approval in 198S 

The use of SD to eliminate virus infectivity of blood protein fractions was a 
result of the tradition of using ethyl ether and Tween HO to distinguish lipid envelo- 
ped from protein-coated viruses. In 19H2. the causative agent of non- A. non-B 
hepatitis (NANBH) had not been isolated, though infectious serum samples were 
available for study. Based on Tween/ether sensitivity of the Hutchinson isolate, we 
were among the first to demonstrate that at least this strain of NAN8HV is lipid- 
enveloped ( I ). Simultaneously, we demonstrated that hepatitis B virus is also inac- 
tivated by this method. A similar conclusion regarding NANBHV was reached 
using chloroform (2). Exploration of the effect of ether/Tween treatment on selec- 
ted plasma proteins indicated that their biological function was largely retained. 

Because ethyl ether is explosive and its use is not practical in most manufac- 
turing environments, these seminal findings fostered a wider examination of sol- 
vent/delcrgenl pairs, ultimately leading to the substitution of ether with tri(n- 
hutyllphusphatc (TNBP). The use of TNBP was favoured because it is non-volatile 
and non-flaramable. it was used previously in an inactivating step in the manufac- 
ture of viral vaccines (3). it could be removed virtually completely from treated 
solutions, achieving levels which were four to five orders of magnitude lower than 
the toxicological threshold, virucidal potency was higher than that observed with 
ether (based on the rate of virus killing), and the retention of protein functional 
activity was complete or nearly complete. We initially substituted sodium cholatc 
for Tween H(l because cholate is a naturally occurring detergent with an extremely 
large margin of safety on infusion, and because cholate. but nut Tween HO. eoulil 
be readily removed during the AHF purification procedure we then used. None- 
theless. because the rate of virus killing and protein compatibility arc both higher 
with non-ionic detergents such as Tween HO or Triton X-ltK) than with cholate. we 
and others have turned to their use. 

Confidence that use of SD treatment would enhance the safety of coagulation 
factor concentrates came from several viius kill studies, each important in its own 
right. First, vesicular stomatitis virus (VSV). Sindhis virus, and Sendai virus, used 
as markers, were all killed relatively rapidly, and to the extent of challenge (>!»' 
tissue culture infectious doses or TCIDv.). on exposure of our AHF concentrate to 
I) TNBP and tl.2% sodium cholate at (or six hours. The non-envelopcd 
cnccphalomyocarditis virus, used as a control, was not inactivated (4). Second, 
based on the tibsence ol transmission of hepatitis to chimpan/.ecs on intravenous 
inlusion of a piKil of AHF concentrates, derived from 1.3 different lots and five 
U.S manufacturers and treated bv us with TNBP/cholate. we concluded that it was 
highly likclv that all forms of hliHid-bornc NANBHV were lipid enveloped (5). It 
should be noted that the AHF concentrates which wc used were not derived from 
donors screened by any of the screening test methods introduced in 19H5 or later, 
and were neither virally inactivated nor highly purified. Indeed, subsequent chal- 
lenge of the chimpanzees with the untreated pool resulted in classical NANBH. 
Third, we showed that chimpanzee infectious doses (CID„) of each of HBV 
and HCV were inactivated on treatment of an AHF concentrate with TNBP/ 



370 


Soivenl-deterEent treated blood products 149 

choiate (5). Fourth, shortly following isolation and growth of HIV in long-term 
culture by J)r. R. Gallo and his colleagues (6). we showed that HIV was rapidly 
and completely inactivated to the extent of challenge on treatment of AHF with 
TNBP/choiate (7). 

Importantly, process recovery of factor VIII procoagulant activity was 80%, 
the reagents were removed easily by gel Filtration, neo-immunogen formation did 
not occur as judged by the absence of detectable antibodies in rabbit sera raised 
against SD-AHF. which did not react with untreated AHl and. finally, treated and 
untreated AHF was demonstrated to have the same circulatory recovery and half- 
life on administration to haemophiliacs, in a controlled. croK-over trial. 

Based on the above Findings, and the heightened concern over viruses, espe- 
cially HIV. in coagulation factor concentrates. AHF treated with 0.3% TNBP and 
0.2% sodium choiate at SO'C for at least six hours was licensed bv the U.S. F.D.A. 
in 1985. 


Additional Evidence of Protein Compatibility 

Shortly after licensing of SD-AHF in 1985. we studied the effect of SD treat- 
ment on a large number of blood protein preparations, measuring virus kill and 
protein functional activity. In each case, both virus killing and retention of protein 
functional activity were high (8). A wide vancly of proteins of diffenng structures 
and functions was examined, including factor Vlll, factor IX. Fibrinogen, fibroncc- 
lin. specific IgG antibodies, haemoglobin, alpha-intcrfcron. and tumour necrosis 
factor. High protein concentration or the presence of even 2M glycine did noi 
affect the outcome. A high lipid content, such as is found in whole plasma, could 
be accommodated by raising the concentration of TT9BP. raising the temperature 
of ireaiment. or both. Based on this study, we concluded that SD treatment was 
broadly applicable. This has since been confirmed in published and unpublished 
clinical studies assessing circulatory recovery and/or half-life of protein prepara- 
tions as diverse as miermediale purity (9) ami monoclonal antibody-purified factor 
VIII (10, 11), factor IX (12, 13). fibrinogen, factor V, normal (14) and hyperim- 
mune lgG24 moniK’lonal IgM, etc 


Additional Prr-Clinicel Evidence of Virus Safety 

Since our inilial mvcsligalion. ihe number and litre of viruses used in validation 
studies have increased subsianlially (Table 1). In each ease, regardless of the enve- 
loped virus used or challenge dose, virus kill was complete. Additionallv. we have 
made extensive use of the chimpanzee model to verify that HBV, HCV. and hepa- 
Ulis delta virus (HDV) were inactivated regardless of the TNBP/delcrgeni pair or 
Ihe protein solution used (Table II). Kill was complete in each case and, since Ihe 
treated soluiions were mtused without benefit of other steps m the purification 
process, and without use of reagent removal methods which might be expected to 
decrease the challenge dose of virus, the total observed killing can be ascribed to 
the SD treatment per se. 

Given that chimpanzees are an endangered species and that the cost of studies 
in chimpanzees is high, one cannot rcaiislicaily determine the rate of kill of HBV 
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Tahir I: Virus inaaivaiKm with TNBP/<ieiei|!eni. 


Virus 

IfiactivjUion 

vsv 

a 9.: 

SiiKftns 

j a 8J 

Sendai 

a (..0 

HBV 

j a 6X> 

HC\' 

a $.0 

HIV-l 

1 a lid) 

HIV-2 

^ ttii 

DHBV 

1 * 73 

CMV 

Z bit 

HSV-l 

1 a SJ 

VEE 

IV 

9 

c 

W-1 

1 a 4.0 

MuLV (MOV - 3) 

a n.() 

Mufine xeaalropie vinis 

j a 4d>* 

Rau.schcr murinti leukemia cccitropic 

a 2.0* 


* Virus WM reduced to below level of detection wiihin niinuics: al 5.5 boun virus was mpiked into udulum and 
completely inactivated 


or HCV. Since duck HBV (DHBV) has been proposed as .1 surrogate for human 
HBV. in collahtiration with Dr. Alex Silo of Oualiiy Biotech, we determined the 
rate and extent of kill of this virus on SD treatment of plasma. Because our intent, 
in pan. was to validate the model, we also determined the rate and extent of kill of 
DHBV when added to AHF and pa.stcurizcd at f>0*C in the presence of S0”/;> 
sucrose and 2.2 M glycine, stahilizaiuin conditions in common use todav. On ircai- 
mem of plasma with ! % TNBPand 1% Tnion X- KM) at .WC. ItT ID^.of DHBV 
were inactivated in 4(1 minutes, and complete inactivation of the challenge imKU- 
lum (>I0 ' ID».) occurred at a lime between the 1.5 and 4 hour sampling ptiinis. By 
comparison, only 10' ID., of DHBV were inactivated with If) hours of pasteuriza- 
tion (Fig 1). These results generally conform to the expected, since SD has been 
demonstrated to kill > lir chimp infectious doses (CID„) of HBV while paslcunza- 
tion al bO^C in one case was reported to inactivate approximately 10* CID„ of 
HBV (l.5j. and in another case, the combination of removal and inactivation was 
shown to eliminate > l()‘" CIDv. of HBV (16). Moreover, these results arc also in 
accord with the considerable stabilization afforded to other viruses when pasteuri- 
zed at bO’C in the presence of stabilizers ( 17). 


Et idrnce of Vims Safely in Formal Clinical Trials 

The first tnal. which used our own TNBP/cholate-trcaicd AHF. was conducted 
joinilv with the U.S. F.D.A. (18). Of the 17 patients entered and followed for 
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Tabiv It. Summar>‘ of chimpaoree studies. 


Tc^t miucnai 

Treat mciH 

omdititmA 

Virus dose 

Number 
of animals 

Retuiu ' 

positive/toiat 

Pool of cofnmcrctji AHF 
concentrate 


endogenous* 

2 

m 

HCV added to an AHF 
ooncentraie 

2 

10* 

2 

an 

HBV added to an AHF 
concentrate 

*» 

10* 

2 

on 

HDV added to an AHF 
concentrate 

2 

lO* 

2 

on 

HCV added to C ohn 
fraction II 

3 

itr 

2 

on 

HCV added to plasma 

4 

I0> 

2 

on 

HBV added to plasma 

4 

10* 

2 

on 

HBV added to plasma 

5 

lO* 

2 

oo«* 

HC'V added to pia&ma 

5 

1(F 

2 

on 


1. (iJ'V.i rNHP. MKlium vht>tjic at 24 C (or m* hours 

2. (I..Vy;, 'rNBH. t).2’^u MuJium choiaic at .t(r(' (or six hours 

3 TNH}». 1 % I\keen Hi( ai 24 (’ (or six h<iurs. 

4 I'NIM' at (7 ( ' (or (our hi»ur» 

^ I'-M I'NIU', 1"m Triion X' Itiii at t(i (' for four hours 

• Pool ol 1 1 lots Irtvm live I .S manutacturers 

** Animal .^rhUicO ot anacMhvMa rciaiCii irKTHlcni alter 2Hwcek»of 


hcpniiiis transmission for at least six months. 13 had not previously received blood 
products and three had only received three or fesver units of a single donor pro- 
duct All had been vaccinated against HBV. ALT measurements were made at 
two-week intervals for the first eight weeks and then monthly for at least six 
months Since none of the ALT measurements exceeded (or even approached) 
twice the upper limit of normal, we concluded that ()/!7 patients developed signs of 
NANRH Samples from 12 patients were also tested for anti-HCV. once this test 
heeamc available; all were negative (19) Additionaliv. 0/18 patients developed 
anii HI\ aniibodv It should be emphasized that much of this study was performed 
belore the availabilitv of HC'V-anlibodv testing and before routine implementa- 
liiin (it testing lor HlV'-anlibodv. ALT. or hepatitis B core antibody. Additionally, 
this coneentraic did not have the advantage of chromatographic purification. Since 
use of these tests should decrease viral loads by 10- to 100-fold, and ion exchange 
and monoclonal antibody affinitv chromatography have been shown to reduce 
viral loads f2(! 21 ). modern eonceniralcs which employ SD treatment should have 
an even higher probability of safely. 

Since this first studv. numerous other investigations have been carried out on 
SD treated products (Tabic 111). In aggregate. 10.7 million units were infused, and 
l)/5.''. ()'427 and 0/455 ot the patients developed signs of HBV. HCV, and HIV 
transmission, respcctivelv. It is interesting to note that one centre prepared an SD- 
AHF nniermediate purity) and a prothrombin<omplex concentrate (PCC) which 
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hfi. I: Inaciivaium of duck KHV. Solvcnt/dctcrpcnt vs pjsIcuri/Jlion. 


was healed in ihe lyophilized stale at hO°C for 72 hours from the same plasma 
pool. The SD-AHF proved to he safe; the heated PCC transmitted MBV and H('V 
(22). This finding is all the more remarkable since these viruses arc known to 
concentrate away from the PCC fraction and into the AHF fraction during cryo- 
precipitalion: the AIIF was subjected to little additional purification, and the PCC 
was chromatographically purified. 


Routine Clinical Lse 

■SD-ireaied products have been approved for routine use in numerous coun- 
tries. including Argentina. Australia. Austria. Belgium. Canada. Czechoslovakia. 
Denmark. Finland. France, (iermany, Israel. Italy. Japan. Korea, the Netherlands. 
Norway, Poland. Portugal. Saudi Arabia, South Africa. .Spain. Sweden. .Switzer- 
land. the linited Kingdom, Ihe United Stales and Venezuela. Products which are 
approved and the approximate number of doses transfused following approval are 
given in Table IV It should be noted that Ihe .t.b million doses of AIIF transfused 
represents over 45.(XK) man-years of treatment, assuming an average infusion of 
KO.IKXI IC per man-year Based on current usage patterns, approximately two 
thirds of the AHF translused in North America, western Europe, and Japan is SD- 
tre.ited Throughout this time period, not a single case of HBV'. HCV, or HIV 
transmission has been reported To place this in perspective, before Idb.S. based on 
studies in chimpanzees and on clinical studies of Ihe first of Ihe drx’ heat-treated 
AHF concentrates available in the U.S.. essentially every vial contained HCV. and 
transmission of HIV and HBV occurred frequently. 
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Tablf III: Viral safity of solvent/deiergeni-ireated coaguUtton fataots. 




Toiai uniu 


^jCitfve/Toui 










(mpprox.! 

HBV 

NANBHV 

HIV 

Horovnu: MS ei ai 1988 
Horowia MS et al, 1990 

AHF 

MSAU 

na 

(W7 

018 

GueroisC cl al. 1991 

AHF 

ua 

iij 

0127 

0118 


nx 

ua 

na 

015 

015 


AHF, nx 



014 


Bradcssao HH. 1992 

AHF 

ua 

ua 

on«iS 

«49 

Gorszaga AL. 1991 

PCC 

l.I04.M» 

0116 

0121 

0121 

AHF 

5.476.000 

0116 

0122 

01124 

Pankucsi Fetal, 1990 

AHF 

IJTljSOO 

Da 

003 

OMO 

Di Paolantonio T cl al. 1992 

AHF 

li72iM0 

na 

na 

0129 

Mariani C. 1992 

AHF 

I6SA» 

(n4 

OOl 

0131 

Gompcns E. 1991 

AHF 

ua 

na 

01109 

am 

Ferret BA etal 1989 

AHF 

S4!;900 

na 

"na 

(ns 


PCC 

265m 

na 

na 

018 

Petrel BA etaL 1991 

AHF 

is&m 

na 

na 

a« 

PccrliiKk K cl al. 144! 

AHF 

ua 

013 

017 

0119 

10.44KiHX) 

0153 

01427 

01455 


Tahlf IV' KcportL'd usa^c of SD-ircatcd products l9)t5-Ocioher. I9d2. 


Pnxluci 

Units 

! DcMcst^ipmxtnMfet 

FVI! 

i Ifi MU’ 

1 1500 

I-’Vlia 

i 2.6 MU 

1 2.600 

FVllI 

1 3B64 MU 

1 35643)00 

FIX 

' 187 MU 

' 187.01X1 

PPSB 

1 69 MU 

j 693X10 

(TPA 

i 10 MU 

, 4.4IX} 

Fibnn glue 

1 75,931 mL 

1 13.190 

Fihnnuecn 

7S.68H g 

! 19.000 

imig& Ivig 

1 3183X10 ( 

1 63500 

Mah iyM 

2,697 units 

1 2.697 

Plasma 

{ 7,707 units 

1 1526 

4.23U13 


miHmn umi- 
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Based on estimates of the viral load present in plasma pools and removal and 
inactivation dunng processing, we conclude that vials of modem plasma-'denved 
coagulation factor concentrates prepared with the SD method have less than one 
chance m 10 10 and Uf of having HIV. HBV. or HCV present, respectively (23). 


HIVIG 

In response to the AIDS epidemic, we developed procedures for the manufac- 
ture of a hyperimmune anti-HIV immune globulin derived from individuals inlected 
with HIV but without oven signs of disease. Because of the potential danger to frac- 
tionation technicians, the plasma was virally inactivated with TNBP at the time of 
ptxiling. Subsequently, the IgG was isolated by Cohn-Oncley cold ethanol fraaiona- 
tion. and was given a second treatment with SD to assure further safety to the reci- 
pient. As a safety test, both the virally inactivated plasma and the purified final pro- 
duct were injected into chimpanzees. Despite being prepared exclusively from high 
risk donors, neither sample resulted in the transmission of HIV or of hepatitis (24). 
Moreover, the injected IgG exhibited a normal circulatory recovery and half-life. 
In a subsequent study, the prevention of HIV infection on challenge of an injected 
animal with 10 CID„ of HIV (25) (hut not 2(X) CID.,, (24)) has fostered the evalua- 
tion of HIVIG. prepared using SD treatment, in the United States and Europe. 


Introduction Into Manufacture 

Given the reproducible and prcdiaable viral killing achieved with numerous 
different protein preparations, the SD method can figuratively be considered as a 
cassette whtch can he inserted into virtually any purificatitm scheme. While the 
method was developed for use with bliHid protein solutions. SD treatments have 
been applied successfully to animal sera for u.se in tissue culture, both IgG and IgM 
monoclonal antibodies, products of recombinant DNA technology (especially 
when cell-culture derived), and to diagnostic reagents (26). To provide as.surance 
that virus kill occurs as expected. NYIK' requires that the rate and extent of kill of 
VSV and Sindbis virus be measured in each preparatum and the results compared 
with the kill achieved on treatment of the NYBC AHF concentrate. If the rate of 
kill IS comparable, it is our belief that the safely exhibited by our AHF concentrate 
and bv other SD-treated AHF concentrates purified by a similar method would be 
exhibited by the new preparation Other factors are also important, e.g.. whether 
the viral load in plasma used in the manufacture of the new preparation is substan- 
liallv higher than previously encountered. Since our preparation was of low purity, 
.ind since cryoprecipitation serves to concentrate virus, most new preparations will 
have a lower viral load than was present in our original AHF concentrate. 


SD-Ptasma 

Al one time, the viral danger presented by coagulation factor concentrates 
ereail) exceeded the danger from single donor products, e.g.. fresh frozen plasma 
(FFP) or cryoprecipitate. With the development of powerful virus inactivation 
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procedures. AHF concentrates and other virally inactivated plasma products are 
now safer than the individual donations from which they were derived. This safety 
has encouraged the development of SD-Plasma as a substitute for FFP (27). Brie- 
fly. units of are combined, thawed, treated with 1% TNBP and 1% Triton X- 
100 at 30°C for four hours, the reagents removed by hydrophobic chromatography, 
and the final product sterile-filtered. frozen and. optionally, lyophilized. Virus 
inactivation has been extensively validated. Under these conditions of SO treat- 
ment. the rate of VSV and Sindbis virus killing exceeds that observed with AHF 
concentrates, treated either with TNBP/cholate or TNBP/Tween. We have also 
shown that >W CID., of HBV. >10' CID., of HCV. and SlO’- TCID, of HIV are 
killed. Additionally, because of our interest in validating the duck HBV model 
(described above), we have shown that >10” 1D„ of DHBV are inactivated. 0>a- 
gulation factor content is high and in the range expected for FFP. and clinical 
results are excellent (28. 29. 30). SD-Plasma is now in routine use in France and 
Germany, and a Product Licence Application was submitted to the U.S. F.D.A. in 
February. 1993. 


Non-Enveioped Viruses 

The SD method docs not inactivate non-enveloped viruses, and the foundation 
for use in a blood transfusion setting was the realization that the principal viruses 
of concern (HBV. all forms of NANBHV including HCV. all retrovirtises inclu- 
ding HIV) were all enveloped. Nonetheless, two viruses, parvovirus and. more 
rarely, hepatitis A virus (HAV), have been transmitted by cell-free blood products 
and should he discussed. 

Parvovirus is a ubiquitous virus causing fifth disease, so-named because it was 
the fifth recognized exanthema of childhmxJ (31, 32). Infections are frequently 
asvmpiomatic. and because antibody is neutralizing, self-limiting. A decline in cry- 
ihroid pn geniior cells, seen in some individuals, would only appear to be serious 
in palients with another underlying haematologic disorder, for example, thalasse- 
mia. Some reports indicate that the foetus may be at risk for the development of 
hydrops foetalis if the mother is infected with B19 during pregnancy, though in 
most cases, the foetus was reported not to he affected. Since parvovirus is also 
heat-stable, current evidence indicates that essentially all coagulation factor 
concentrates can transmit parvovirus (33. .M). although a reduced rate of transmis- 
sion was claimed for a preparation healed at HO'C for 72 hours (34). Most blood 
recipients have already been exposed and have immunity, including 50-b0% of the 
genera) population and virtually all adult hemophiliacs. 

A more extensive discussion of HAV would appear to be in order since there 
have been several recent reports of hepatitis A amongst recipients of an ion 
exchange chromatography purified. SD-treated, AHF concentrate (35, 36. 37), 
Hepatitis A virus is a picornaviru.ses. It is generally transmitted by the faecal-oral 
route and is highly prevalent in the developing world where 250% of the popula- 
tion mav be infected in early childhood. In countries with advanced standards of 
hygiene, infections may occur at any lime throughout life since most adults are not 
immune In infancy, most infections arc subclinical. while about 25-50% of infec- 
ted adults develop overt hepatitis. The incidence of HAV infection in developed 
countries is highly vanable depending on the occurrence of epidemics, but it has 
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been rather stable overall in the United States in recent decades. The infection is 
-jn all cases seif-liraited. with viraemia persisting for only a few days or weeks. 
Except in the rare case of fulminant infection, exposure is followed by complete 
recovery without chronic residua such as cirrhosis. 

HAV transmission to blood recipients has occurred only rarely. For example. 
HAV transmission did not occur in any of the numerous, prospective studies of 
single donor products designed to monitor hepatitis transmission and conducted in 
the past 10-15 years (Table V). Moreover. HAV was not transmitted to chimpan- 
zees in any of the evaluations assessing coagulation factor concentrates, including 
the challenge phase when animals received the non-virally inactivated control. 
Moreover, we are aware of only one case of HAV reported in any of the nume- 
rous. prospective safety trials conducted with any coagulation factor concentrate, 
independent of viral inactivation method used (38|. 

Regarding the recent HAV outbreaks, the first was assoaaicd with an SD- 
treated AHF concentrate manufactured at one site in Italy from U.S. commercial 
plasma. At least 41 cases of HA. widely dispersed throughout Italy, were described 
(35). Thirty-eight (93% ) involved icteric disease. Lot tracking indicated that if SD- 
AHF was the vector in all cases, at least 12 different lots of product were involved. 
The AHF produaion method used ion-exchange chromatography in addition to 
SD treatment. Between batches, the column was regenerated and sanitized with 
NaOH. Interviews with and serological screening of fractionation employees ruled 


TaMe t'; Absence of hepaiitis A transmission on transfusion of blood. 
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them out as possible vectors. Since the manufacturer of the implicated AHF sup- 
plied 90% of the AHF used in Italy, an epidemiological investigation which uses a 
control group matched for age and seventy of clotting-factor defect is extremely 
difficult. .Nonetheless, a recently reponed case-control study is compatible with the 
conclusion of product involvement (39), and this seems reasonable given the num- 
ber of patients involved and the geographic spread of the disease, (in contrast, a 
measurement of seroprevalence of IgG anti-HAV amongst haemophiliacs in sou- 
thern Italy showed that patients treated with SD-AHF, SD-treated prothrombin 
complex concentrate, or pasteunzed factor AHF were essentially ail identical 
(60-70% seropositive I and not different from the general population (40)). Howe- 
ver. given the number of lots implicated and the use of U.S. plasma, it seems unli- 
kely that plasma was the pnmary vector. One reasonable alternative was the pro- 
cess water, which was derived from a local well and purified by reverse osmosis. 
Before use. it was neither distilled nor heated at 80°C. A study has been initiated 
with Dr. Robert Purcell and with the co-operation of the manufacturer to deter- 
mine if infectious HA V or HA V genomic sequences could be found in some of the 
implicated lots of AHF. A preliminary report of the results was given recently. 
Although HAV was found to be present by PCR in at least one lot of product, 
infectious HAV was not found on injection of chimpanzees (40). Preliminary 
sequence analysis indicates that this strain of HAV is homologous to strains more 
typically found in Italy than in the United States (41 ). 

Seventeen cases (nine ictenc) of HAV transmission amongst haemophilia A 
patients in Ireland have recently been noted (42). Locally collected plasma was 
shipped to a different fractionator than described above: however. AHF was pre- 
pared by the same process method. Ireland was experiencing an outbreak of hepa- 
titis A at the time the plasma was collected, and all cases could be traced to a single 
plasma pool (4.1). 

Thirteen cases of hepatitis A amongst recipients of AHF concentrates in Ger- 
manv have been described, and an international team has recently been formed to 
parlieipaie in the investigation. All the implicated product was produced by the 
same methods as described above. Hepatitis A did not occur in haemophiliacs 
treated with other AHF products. Even though extensive studies are only now 
beginning, several facts have emerged. The first four cases occurred at the same 
clinie in I9XS within a six-week period. Since these cases did not have a lot of AHF 
in common .ind were removed from subsequent cases by at least 15 months, it 
seems reasonable to conclude that these were probably the result of community 
transmission Examination of four of the implicated AHF lots bv PCR revealed 
th.n iwii were positive; however, most recently it was shown that the genomic 
sequence identified in the lot of AHF differed from that found in the infected 
paiienl 

Inlectivnv analysis is pending: clearly, final conclusions must await completion 
of the insesiigalion; nonelheiess, interesting, but as vet unevaluated, hypotheses 
h ive been advanced to explain why HAV transmissions might be occurring now 
alihoueh ihev did nol occur previously, even before the use of viral inactivation 
methods One hypothesis is that improved hygiene in many countries, including 
llal\. has caused a shift in the age of community exposure from the young to the 
blood donor population, thus increasing the HAV risk of blood and blood pro- 
ducts A second hypothesis is that improved hygiene has resulted in a lower level 
ol neuirali/ine anlibody present on the pooling of plasma units. A third hypothesis 



379 


158 B. Horowitz « al. 

is that neutralizing antibody present in the intermediate purity products in com- 
mon us« before 1989 has been removed by the more intensive purification schemes 
now employed. Such antibody could serve to neutralize virus that might be present 
occasionally. A variation on this idea is that when transfused, this antibody affor- 
ded passive immunity to the recipient, protecting against community-denved 
HAV infections. A fourth hypothesis is that use of plasma collected in regions or 
countnes without a sophisticated regulatory system, such as possibly East Ger- 
many. might have contributed to the German outbreak. A fifth hypothesis, now- 
ruled out (44). is that the ion-exchange column used in purifying the AHF in ques- 
tion serves to concentrate HAV. releasing it into the AHF eluate from the same 
batch or in subsequent batches. This might help to explain why hepatitis A has not 
been observed among haemophilia B patients treated with prothrombin-complex 
concentrates or amongst haemophilia A patients treated with SD-AHF prepared 
by other purification methods. Of course, any combination of factors, including 
those listed above, might be operating simultaneously. 

Several solutions have been proposed, the most immediate of which would be 
the vaccination of all non-immune haemophiliacs with the now available hepatitis 
A vaccine, or passive immunization with normal immune globulin. This approach 
seems reasonable since we cannot be sure that any of the coagulation factor 
concentrates in use today would be safe, given the resistance of HAV to SD and 
the relative heat stability of this virus. A second approach would be to combine SD 
treatment with a second method validated to inactivate or remove HAV and other 
non-enveloped viruses. For example, virus removal may be higher with the current 
monoclonal antibody purification schemes than with lon-exchunge chromatogra- 
phy. virus removing filters are now becoming available, and the healing of SD pro- 
ducts in the lyophilized state at KXrC.’ has been recommended (45). Validation of 
HAV killing and protein compatibility are necessary. A third approach would be 
to improve the quality of plasma by ceasing to collect in regions endemic for hepa- 
titis A or during a hepatitis A outbreak. 


CONCLUSION 

The SD method ol virus inactivation has been validated extensively with regard 
to virus killing and protein compatibiliiy. SD-trealed products would appear to 
cn|oy a high margin ol salety with regard to all major bliMid-borne viruses, inclu- 
ding HBV. HCV. and HIV The SD method can be inserted readilv into virtually 
anv purilicalion scheme, providing predictanle and effective virus killing. The high 
specificity of reaction derives Irom iis mechanism ol action, being directed against 
the lipid coat of enveloped viruses .Non-enveloped viruses, should they be present, 
will not be inactivated; thus, proteelion against these viruses needs to come from 
other lactors, e.g.. donor selection, antibody neutralization, and/or complementary 
methods of viral removal and killing. Fortunatelv. m a transfusion setting and with 
products of cell culture, including monoclonal unlibodics and recombinant DNA- 
derived products, non-enveloped viruses present little if any risk. Several recent 
outbreaks of hepatitis A in haemophiliacs m Europe treated with an AHF concen- 
trate prepared using the SD method and the same ton-exchange chromatographic 
svsiem requires additional investigation as to source of virus and reasons for trans- 
mission These case’s stand m contrast to the absence of icteric hepalilis A trans- 
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mission in the United States (46) or Japan (47) and to the historical hepatitis A 
safeu' exhibited by all blood products, including coagulation factor concentrates. 
Meanwhile, because of the uncertainty surrounding these transmissions, and the 
overall stability of HAV to killing, physicians should consider vaccination of'sus- 
ceptible haemophiliacs with one of the newly available HAV vaccines or passive 
immunization with immune serum globulin. 
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of the Advisory Cotnmittee, my name is Donald 
Tankersley. I'm a technical consultant for the 
fractionation industry. I am not being compensated 
for my presentation nor for its preparation; 

Restricting the maximum pool size for 
plasma fractionation may adversely affect the safety 
of plasma derivatives. Lynch, at al . . in an article 
published in the journal Transfusion earlier this 
year, demonstrated by mathematical modeling* that 
decreasing the size of plasma pools would, at best, 
decrease the risk of es^osure to an etiologic agent in 
proportion to the reduction in pool size. However, 
for all but the rarest of infectious agents, this risk 
of exposure would be only minimally affected even by 
large reductions in manufacturing scale. 

The article further pointed out that risk 
of exposure does not equate to risk of infection, 
which is always less. Other factors may result in a 
decreased risk of infection with increasing pool size. 

These factors include: Neutralization 
and/or complexing of infectious agents by specific 
antibodies; neutralization or complexing by fortuitous 
nonspecific cuitibodies; and the dilution of infectious 
agents to noninfectious levels. 

The most notable evidence that 
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1 neutralizing euitibodies play a beneficial role in the 

2 safety of plasma derivatives lies in the historical 

3 safety of iimnune globulin with respect to hepatitis B 

4 transmission. Before the application o'f viral 

5 inactivation methods, this safety derived at least in 

6 part from the almost universal presence of anti-HBs in 

7 the product . 

8 One lot of immune globulin, produced 

9 before third generation testing for HBsAg was 

10 meuidated, was implicated in the clinical transmission 

11 of hepatitis B. This lot was subsequently shown to be 

12 infectious in a chimpanzee, and was found to contain 

13 practically no anti-HBs. 

14 Although the level of anti-HBs in plasma 

15 pools may depend upon numerous factors, its presence 

16 or absence is dependent upon pool size. Simply by 

17 chance, antibodies of low prevalence in the donor 

18 population may be totally absent in small pools. For 

19 example, some lots of specific immune globulin 

20 ! preparations have been found to contain no anti-HBs. 

21 Although current viral inactivation 

22 processes are very effective against hepatitis B, many 

23 have only limited usefulness against other infectious 

24 agents. Freedom from transmission by immune globulin 

25 preparations of parvo and hepatitis A, for exan^le, is 
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1 

likely due to the presence of neutralizing antibodies 

2 

against these agents. 

3 

Decreasing the pool size may have a 

4 

substantial intact upon the presence of antibodies to 

5 

other known- or unJcnown etiologic agents occurring at 

6 

low prevalence in the donor population. A decrease in 

7 

pool size would have the greatest impact upon the 

8 

safety of immunoglobulins, but it cannot be assumed 

9 

that other products, including coagulation factors, 

10 

might not also be adversely affected. 

11 

Antibodies need not be neutralizing in 

12 

order to affect the safety of plasma derivatives. The 

13 

experience with anti-HCV screening has taught that, 

14 

merely by complexing with virus, antibodies can have 

15 

a substantial effect upon partitioning. 

16 

The second factor that needs to be 

17 

considered, , the potential for neutralization of 

18 

infectious agents by fortuitous antibodies, is far too 

19 

complex to explain in detail in the time allotted. 

20 i 

The overall concept is that antibodies to any agent 

21 

are capable of being generated by the immune 

22 

repertoire . 

23 

The production in quantity, by an 

24 

individual, of multiple antibodies -- to different 

25 

epitopes present on a virus or other etiologic agent 
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normally requires previous exposure to that agent or 
to a vaccine. However, an individual taay produce 
antibodies directed to a different immunogen, which 
fortuitously cross-react to a particular epitope of an 
agent to which he has not been previously exposed. 

Another individual may produce fortuitous 
antibodies to a different epitope. When one pools the 
antibody diversity from many thousands of donors, it 
is possible that the combined activity of many such 
fortuitous, cross -reacting antibodies can result in 
substantial complexing or neutralization of an 
infectious agent, even though none of the individual 
donors has active immunity to this agent. 

The whole may be greater than the sum of 
its -parts. This concept provides an explanation, for 
example, for the observation that immune globulin 
preparations frequently test reactive for anti-HCV, 
even though derived from individual units which are 
non-reactive by the same test. 

Finally, the effect of dilution of an 
agent by the pooling process should be considered. I 
would just like to offer one example of how 
diminishing the size of plasma pools might ^versely 
affect safety. 

There is no evidence that Creutzfeldt- 
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Jakob disease has ever been transmitted by plasma 
derivatives, even though it is a statistical certainty 
chat many lots of plasma derivatives derived from the 
plasma of donors subsequently succumbing to-CJD have 
been produced, distributed and used. 

The reasons for this lack of transmission 
are unknown, but it may be related to the low level of 
infectivity in plasma from a CJD victim, coupled with 
a further greater than ten-thousand-fold dilution of 
this infectivity in a plasma pool- Can we be 
confident that limiting the extent of this dilution by 
mandating a diminished pool size will still afford 
safe products? 

In conclusion, although pooling plasma 
from many donors may increase the risk of exposure to 
infectious agents, pooling may actually decrease the 
risk of infection. This decreased risk of infection 
may be facilitated by .dilution and complexing or 
neutralization of infectious agents by either specific 
or fortuitous antibodies present in large pools. 

Unless it can be proven that substantial 
decreases in pool size would significantly in^rove 
safety mandating such a decrease does not seem 
warranted. Thank you for your attention. 

CHAIRMAN SWISHER; Are there questions for 
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Mr. TanJcersley? Thank you. 

Itie next reserved speeOcer is Chris Lamb 
from the American Red Cross. 

MR. XiAMB: Good afternoon. My -name is 
Christopher Lamb, and I'm the Vice President of Plasma 
Operations for the American Red Cross. HianH you for 
the opportunity to speak before the Blood Products 
Advisory Committee regarding the size of plasma pools 
used in the manufacture of plasma derivative products . 

My responsibilities include the 
supervision of the manufacture and distribution of 
plasma derivative products from plasma recovered from 
volunteer whole blood donations collected by the 
American Red Cross. Parenthetically, over 99V of Red 
Cross plasma is recovered from whole blood 
collections. A small amount is source plasma. 

By way of background, the American Red 
Cross does not own or operate a manufacturing facility 
for plasma derivative products, but has entered into 
several contract manufacturing agreements which allow 
for the manufacture of products exclusively from 
American Red Cross voluntary plasma under private 
label . 

Red Cross recommends that any discussion 
regarding plasma pool size should take into account 
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Mr. Shays. Let me just say for the record so we don’t have to 
dispute these issues, this committee believes and the Department — 
HHS believes that we have the safest blood supply in the world. 
This is not an issue. It’s also not an issue of whether you all have 
made significant strides — the industry has made significant strides 
in the last few years to improve the quality of the blood supply. I 
think we all acknowledge that in the 1980’s, we just weren’t as 
vigilant as we should be. HHS acknowledges it wasn’t as vigilant 
as it should be in monitoring the safety of the blood supply. 

The issue that I am — I know, Mr. Chairman, you have some 
questions. And you’ve given the option of whether I can just go first 
and so on, because I need to leave. I have an appointment at 1, and 
Mr. Snowbarger will come in to Chair the rest of the hearing. So 
I just want to focus in on a few issues, and I don’t need a response 
from everyone if you all agree with the response. I want to just 
focus in on the size of the pools, the lot size, and I just want to 
understand certain elements of it a little better. 

First off, I will say to you that both this committee and the FDA 
were surprised by focusing on the pool size and then not focusing 
in on what I guess becomes the lot size, when you take different 
pools and then you combine these pools, and you end up with a lot 
size that can get into the hundreds of thousands. And so I’m just 
going to say to you that that was a surprise to this committee. And 
we need to understand its implications. 

First, explain to me, and I’ll go with you, Mr. Reilly, the dif- 
ficulty of having a smaller pool size, whether it’s 30,000 or 15,000. 
Why are smaller pool sizes costly and reduce supply? 

Mr. Reilly. Let me break that into two or three parts perhaps, 
and then my colleagues might want to chime in with some addi- 
tional detail. 

First of all, with respect to costs, let me say that the Association 
has not dealt with the cost question at all. We’ve tried to deal with 
the size of the pools as purely a safety question. There can be little 
question that there is a cost. At this point, we simply have not 
made an assessment of that issue. 

What we’ve tried to do and what we’ve said to you today is that 
we have determined, after a great deal of discussion, that there are 
opportunities for us to immediately reduce the size of the pool off 
the highs that have been reported. That means at least a 40 per- 
cent reduction off the hundred thousand. 

So what we’re saying is, clearly, we are going to set a ceiling 
then at 60,000 for the major products that we have described for 
you. So I think that is an important point that I want to reiterate. 

I want to make a second point, and that is throughout the dis- 
cussion of pool size, there has been confusion about the unit of 
measure. That confusion has led to, I think, a sense that perhaps 
people are not being forthright in the discussion or perhaps are 
being deceptive. I would like to try to dispel that because I genu- 
inely do not believe that that’s true. 

Mr. Shays. You have your own agenda right now, but that’s not 
my question. And with all due respect, my question is just trying 
to understand why, when you reduce the pool size, we create ineffi- 
ciencies and we reduce supply of product. That’s what I’m trying 
to understand. 
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Mr. Reilly. Let me try to answer that in two ways. 

Mr. Shays. And someone else can. Maybe I should go to a manu- 
facturer. 

Mr. Reilly. If you are looking for a highly technical answer, then 
I would defer to a manufacturer. Maybe I can answer it on the 
basis of the comment that you made earlier, which was to say you 
wanted to come back and look at the chart we provided. So perhaps 
if we look at the chart again, I can make one point, and then I can 
allow one of my colleagues to come back with more of a technical 
response. 

Can we put that chart back up on the easel? 

When we made this chart, the goal was to make an assessment 
of the consequence if we went to full implementation of the FDA’s 
proposal of 15,000 liters which had been suggested in the previous 
BPPA. Each of the companies internally looked at their systems, 
and they acknowledged to each other in the conversations that we 
had of trying to assess what was — what opportunities were here, 
that within their systems, their systems were very different. And 
those differences made simple explanations very hard. 

What we attempted to do was have each manufacturer look at 
their own systems and assess what would happen if they fully ap- 
plied the proposal that FDA had put forth at a previous BPPA 
meeting. We then turned that data over to an outside third party 
along with the consumption data for 1996 and said, if, in 1996, the 
full implications of this standard were to be applied with all of the 
elements that the individual companies have to take into consider- 
ation, what would be the consequence on supply? And the con- 
sequence, as this chart shows, is that there are substantial, then, 
reductions over what 

Mr. Shays. Mr. Reilly, I don’t mean to be rude, but I’m with you 
there. I just want to know why. Just tell me why. That’s all I want 
to know. 

Dr. Feldman. 

Mr. Feldman. Maybe I could have a try at it. I think there are 
a number of questions, Mr. Chairman, and I’ll try to focus on try- 
ing to answer what’s the problem in making it smaller, maybe 
making it more often, what are the difficulties there. I think there 
are potentially several different answers. 

Now, one answer is it depends upon what range you talk about. 
If you’re talking about from very large, like you quoted 400,000 
down to 15,000, that’s one set of answers. If you talk about making 
it small to try to improve the risk of potential exposure below that, 
there’s another set of answers. But I’ve tried to detail 

Mr. Shays. You know what I’m going to do. I’m going to cancel 
my next meeting. I’m going to go to you, Mr. Burton. I’m sorry. I’m 
going to stay as long as I have to stay. Why don’t you start, Mr. 
Burton. 

Mr. Burton. I won’t take much time, Mr. Chairman. I was inter- 
ested in the CJD issue. Before I get to that, though, is there any 
attempt being made to come up with synthetic supplies for these 
various problems for hemophiliacs or other diseases? 

Mr. Fournel. Sure. There is a recombinant form of Factor VIII 
that is available. 

Mr. Burton. I can’t hear you. I’m sorry. 
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Mr. Fournel. There is a recombinant form, recombinant DNA- 
derived form of Factor VIII, for example, and recently for Factor IX 
deficiency, that’s available from several companies. So there are ef- 
forts where possible. But there are reasons why that can’t be done 
for all products. 

Mr. Burton. With that shortfall that the chairman was just talk- 
ing about, because of the pool size, is that something that can be 
overcome with the development of synthetic products? 

Mr. Fournel. Potentially in some, by not all cases. 

Mr. Burton. How long would that take? 

Mr. Fournel. Well, it’s quite a long process, of course, to develop 
products. But, for example, a recombinant Factor VIII is available 
now in the United States from two or three companies. And it is, 
in fact, impacting the market significantly in terms of providing 
this therapy as an alternative to the plasma-derived form that you 
saw. 

Mr. Burton. So the problem that the chairman was talking 
about at some point in the future might very well be overcome 

Mr. Fournel. Potentially. 

Mr. Burton [continuing]. For that safety factor because of the 
synthetic products. 

Mr. Fournel. For that case, yes. 

Mr. Burton. OK. Now, getting back to the CJD quickly. Is there 
any scientific evidence to support that conclusion that it’s spread 
through blood transfusions? 

Dr. Gomperts. May I answer that one? From the epidemiologic 
point of view, studies were already mentioned by — carried out 
through the American Red Cross and the Center for Disease Con- 
trol. Studies in Australia, Germany, United Kingdom that have 
been completed as well as those that are ongoing showed that this 
agent, whatever it is, because we don’t know what is causing this 
disease, is not being transmitted or cannot be detected to be trans- 
mitted through the blood supply or the products that we make. 
However, there are experiments that have started. They take many 
months, and some cases years, to do. And these experiments, the 
very first indication is that it is possible under some circumstances 
in mice or hamsters for transmission to occur. 

Mr. Burton. So it’s not conclusive yet. 

Dr. Gomperts. It will take some years to finalize. 

Mr. Burton. OK. Do scientists know how it’s spread in humans? 
And is there any reliable way to diagnose it? 

Dr. Gomperts. The methods of spreading have been documented 
to be, in my opinion, two forms. The one is through the food supply. 
And this has been documented through the unfortunate episodes in 
the United Kingdom and also in other countries in Europe, the 
“mad cow disease” situation. 

Mr. Burton. And the diagnosis? 

Dr. Gomperts. I beg your pardon? And the diagnosis is made by 
a clinical evaluation. There is no laboratory test. And also at au- 
topsy or biopsy of brain tissue. 

Mr. Burton. So it’s mainly after the person has been 

Dr. Gomperts. Impacted by the disease, exactly. 

Dr. Davey. If I may add, there’s also some evidence that the dis- 
ease — there is evidence that the disease has been transmitted by 
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transplantation of dura matter, which is a covering of brain, and 
as well as by human-derived pituitary growth hormone, which was 
used in the 1980’s and is not used anymore. So those are risk fac- 
tors for transmission of the disease. 

Mr. Burton. OK. Is there anything that the blood products in- 
dustry can do to guard against the possibility that CJD is trans- 
mitted through blood products? 

Dr. Davey. I think Dr. Gomperts has already touched on that — 
some of those issues, Mr. Burton. 

In the Red Cross, we are very concerned about this issue; and 
we do, as I believe I outlined in my testimony, have several re- 
search projects under way. We are working with Dr. Brown at the 
NIH, looking at transmission studies to see how the agent is trans- 
mitted in an animal model. 

We are also anxious to look at inactivation of the virus and 
whether or not it can be filtered out of blood and blood components, 
and we have active research with Dr. Robert Rohwer at the VA. 

We also have epidemiological studies looking at recipients who 
have received products from donors subsequently diagnosed as CJD 
and have an extensive look-back study. Those data, as I mentioned, 
are encouraging and support the conclusion, I think, of the moment 
that we don’t have good evidence that this disease is transmitted 
by transfusion. 

Mr. Burton. I don’t mean to be redundant, because I know some 
of you probably covered some of this in testimony before I got here, 
so I apologize for that. 

How many cases of CJD were reported in 1996 in the United 
States? And I am sure that doesn’t compare at all hardly with Eng- 
land, for instance. But can you give me a number? I don’t recall. 

Dr. Davey. I can’t give you the exact number for 1996, but the 
incidence has been very stable at one case per million per year. So 
we are experiencing about 250, 260 cases per year in the United 
States. That incidence has held steady since the disease was first 
described in the 1920’s. 

Mr. Burton. And, I presume, that, in all of your views, that the 
industry is doing everything they can possibly to make sure that 
that is minimized and the public is protected? 

Mr. Reilly. Well, what has been described is a variety of re- 
search initiatives that are under way to assess some of the un- 
known, but clearly that is what we are dealing with here, is a great 
deal of unknown. What we have learned over the years is that, in 
areas of the unknown, there is a pretty good consensus that says 
you incrementally deal with what you do know and find your op- 
portunities. 

What we are doing at the collection end is to impose donor cri- 
teria that allow us to identify potential donors who might have 
some risk and remove them from the donor population. 

At the other end, in the product area, what we do is when, post- 
donation, we learn information that suggests that a donor was 
somehow at risk and not captured at the donation period, then we 
have been taking what I think most people would consider a very 
conservative strategy of retrieving product from the marketplace 
when those kinds of occurrences happen. 
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Mr. Burton. Mr. Chairman, thank you very much for your hospi- 
tality. I appreciate it. 

Mr. Shays. Any time. We appreciate your being here. 

Mr. Towns. 

Mr. Towns. Thank you very much, Mr. Chairman. 

Could you help me very quickly? Vidiat is the distinction between 
pool size and lot size, as brief as possible? I need some help. 

Mr. Feldman. Let me try, and I will try to be brief in my an- 
swer. 

The pool size in its strict test definition is how many donors start 
the process going. But because of combinations of fractions in order 
to make sufficient quantity of drug, at the end of the process the 
pool size is represented in a final vial from the batch in terms of 
all of the donors that have been encountered by processing from 
the beginning. 

The lot size, the batch, is the final product that is released for 
distribution, that has gone through a combination of steps along 
the way. 

Mr. Shays. Could I just try to answer, and you tell me if I am 
right? You have pool A, pool B, and pool C. A lot can be a combina- 
tion drawing from pool A, pool B and pool C. 

Then you have this lot that you disseminate — you draw from all 
three different pools; and then, in effect, if you had a pool size of 
50,000, you would have a pool size of 50,000 here and here. It 
comes down to one lot distribution combining these products, and 
you end up with 150,000 of donors to participant donors. Is that 
an accurate description? 

Mr. Feldman. That is a good example of how a batch can be put 
together, yes. But the donors that contribute to that are a function 
of the fractions that are combined, as you have stated, and a func- 
tion of the stabilizer that is added as well. 

Mr. Shays. Still, if you have three pools combined into one lot, 
you add up all the donors to each pool. 

Mr. Feldman. That is right. 

Mr. Fournel. Don’t forget, you can also have repeat donors. It 
doesn’t mean you have 150,000 donors. 

Mr. Shays. You would have some reduction factor, that is true. 

Mr. Towns. That leads me to my next question. Would members 
of the industry be able to conduct a consumer-level recall program? 

Dr. Davey. That is an important question, and I think we heard 
some very powerful reasons that we need to do better at notifying 
the patients when a recall is in effect. 

In the Red Cross, we have been concerned about this because we 
feel the system is inadequate. I can review briefly what we do 
when a recall occurs. 

We notify as quickly as possible the NHF, hemophilia treating 
centers, hospitals, other intermediate providers as quickly as pos- 
sible with information about a recall. We also are very attentive to 
education programs for hemophilia treaters and their patients 
about recalls and what they mean. 

We support the right of a patient to know as soon as possible 
when a recall takes place; and, therefore, we have supported regu- 
lations that would require intermediate distributors of our products 
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to record lot numbers. We feel that is an important step for us to 
trace the material to the end user. 

So we feel that this is an important issue, and we need to do bet- 
ter. 

Dr. Gomperts. Congressman Towns, the products that we are li- 
censed to manufacture and market are prescription products, so 
that we are not permitted to know the end user. The physician 
writes the prescription for his or her patient. So the communication 
between my company and the specific end user, the patient, is not 
appropriate. It is not permitted. 

The issue of recall through to the end user is an important one. 
This has to be addressed satisfactorily to the end user, ultimately 
the end user patient welfare, because that is what we are all about. 
So that activities are ongoing, communication is ongoing, in trying 
to resolve this issue; and these communications are between indus- 
try and between the FDA and also the representatives of the He- 
mophilia Foundation. 

Mr. Towns. Mr. Chairman, if I am understanding this cor- 
rectly — I really have a concern, because you are not telling me that 
you have any way to tell whose refrigerator this is in or whose 
house this is in. I think that is the bottom line; and I think that — 
as Dr. Davey indicated, I think that is where we have to go. I ap- 
preciate your comments, but that is a real concern. I think, Mr. 
Chairman, we need to look at this very carefully. 

Yes, Mr. Reilly? 

Mr. Reilly. I think we share that concern. You know — and I 
don’t want to use this a lot — ^but we are in a very complicated area. 
We make a variety of products that are used by a diverse variety 
of patient populations. 

In some circumstances, it is very practical for us to think we are 
going to be able to identify the groups who effectively represent 
fiiose patient populations and know them quite well. In other 
cases, we distribute products in which that is not as easy to do. 

For example, with our albumin product, which is used in burn 
treatment, it is frequently not very practical to get right to a user 
group who would represent that audience. 

What the industry has attempted to do is we, in conversations 
with the Food and Drug Administration and the Blood Products 
Advisory Committee, recently acknowledged that we thought there 
were some things that could be done immediately or quickly with- 
out a lot of barriers toward improving the communication; and 
there were other things that perhaps needed more discussion and 
ultimately might need laws or regulations to deal with the barriers 
that are there. 

So what we have suggested is that we would undertake the re- 
sponsibility to create, within our group, a Web page that would be 
hyper-linked to a variety of different groups so we could improve 
or make a contribution toward improving information that flowed 
out to at least the well-defined populations of patients who use 
plasma products. 

Beyond that, we would work and network with, if you will, those 
user groups so that we could identify specific parties, that we could 
ensure that the information got to them so that they, in turn, could 
ensure the information got to the constituents that they represent. 
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Beyond that, we have suggested to the FDA that, because there 
are very real legal privacy barriers that make notification directly 
to all patients difficult, that we encouraged FDA to consider con- 
vening some open public meeting where all those issues could be 
aired; and then we could determine which kinds of notification sys- 
tems might be available and what regulatory or legislative barriers 
might exist to accomplish these. 

So I think what we have tried to do is do this in two-steps: try 
to do those things we can do quickly, and then let’s try to find out 
where the barriers are to a more substantial and comprehensive 
program. 

Thank you. 

Mr. Towns. Mr. Chairman, I am going to yield back. I feel I 
know what we need to do, so I am going to yield back. 

Mr. Shays. Mr. Snowbarger. 

Let me just say, we are going to go on for a bit. We are really 
nailed down on where we see our agreement and disagreement, so 
we have time. 

Mr. Snowbarger. Thank you, Mr. Chairman. 

As I hear more and more about this, I guess I am getting more 
and more confused, particularly about CJD. My understanding — 
and, again, I forget which witness mentioned it in the answer to 
Mr. Burton — was that we have not yet been able to isolate the fac- 
tors that cause CJD, and yet we are performing experiments all 
over the world to see how we can pass it on. Somebody lost me 
somewhere. 

You know, what kind of experiments are we doing — with what? 
To whom — when we don’t know what factor it is that causes this 
particular disease? Anybody? 

Dr. Davey. I will do my best. I am not in active research on this, 
Mr. Snowbarger, but I think you have hit a very important point, 
that the research that is being conducted now is hampered by the 
fact that we haven’t identified the agent that actually causes CJD, 
and we have no tests for it. 

We do know that there is a transmissible agent involved. This 
has been documented, because pituitary human-derived a growth 
hormone, dura mater and other means have transmitted the dis- 
ease in very isolated circumstances. 

So what we have tried to do 

Mr. Snowbarger. Excuse me. We have incidents of those trans- 
fers that are specific enough to know that that is the only factor 
that could be the explanation? 

Dr. Davey. Yes, sir, that is correct. With the growth hormone 
and dura mater, that has been documented that that is the mode 
of transmission. So the experiments have to be done in an animal 
model using evidence of transmission without actually being able 
to identify or test for the agent itself. This complicates the re- 
search. 

But I think Dr. Brown and Dr. Rohwer and Dr. Dronan at our 
lab are expert at working on some of these issues, and they are 
conducting experiments that I think can follow transmissibility in 
animals and can follow an activation process in animals without 
actually having a test for the agent itself 

Mr. Snowbarger. Yes? 
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Mr. Feldman. Could I answer that, Mr. Snowbarger? I think you 
have identified exactly the right questions that we are all trying to 
grapple with, in terms of how do you do experiments in this area 
to tell you some things so you can decide what to do with that. 

Mr. Snowbarger. Very frankly, that is the reason for my ques- 
tion. We stand here prepared to tell you how you are supposed to 
operate your business, when if you don’t understand what you are 
doing, I am not sure how we understand what you are doing. 
Therefore, I don’t understand how we feel like we 

Mr. Shays. Would the gentleman yield? 

The reason is that we had hearings in the previous Congress and 
we got into this whole issue of what happened in the 1980’s. When 
you have hemophiliac patients who can tell you of the loss of their 
brothers and sisters and sons and parents and that half of the he- 
mophiliac patients contracted AIDS, you begin to say, I am going 
to wake up, and I am not going to go on the assumption that, be- 
cause I can’t prove it, it doesn’t equal no threat. 

We went through that in AIDS. This committee is going through 
it right now with chemical exposure. We had the DOD tell us if our 
troops didn’t fall on the spot, they weren’t exposed to chemicals; 
therefore, there is no chemical threat. We are now learning that 
90,000 of our troops and more were exposed to low-level exposure. 
DOD says low-level exposure doesn’t equal chronic illness and 
death. That is not proven. We can’t prove the opposite, but we can’t 
prove that statement. 

Therefore, we have to go under some assumptions that it may or 
may not be a problem. And the issue that this committee is inter- 
ested in is partly because the consumers would like smaller lot 
sizes. They would like smaller pool sizes. They don’t want to wait 
a long, long, long time to find out if we have a problem with a par- 
ticular pool size. It is a fair request for them to make. And I am 
really happy you are here, because we need to have this kind of 
dialog. 

But we haven’t even scratched the surface of what you presented 
today, and we are going to try to find out where Mr. Snowbarger 
and I happen to agree. 

If the pool size doesn’t need to be larger, then why not make it 
smaller? And I want to have someone prove to me — and you can, 
because you are in the business — why the pool size has to be larg- 
er. 

So, you know, we will come to some conclusion, and then we will 
realize where we have disagreements. 

Mr. Snowbarger. I understand that, Mr. Chairman; and I agree 
with you that we ought to be attempting to find a good solution for 
consumers. But in the initial panel that we heard from, we heard — 
at my questioning, we heard that the ideal pool size is either one 
or infinite, because we think we can dilute the CJD. Nobody knows 
that either. 

Mr. Shays. Would the gentleman yield? I think what we heard 
is we don’t know. 

Mr. Snowbarger. That is what I am trying to say. I don’t know 
what infinite means, so we must not know. We know that if we can 
get the unit size down or the lot size down to one, then you can 
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know what with relative certainty. Obviously, that is not a prac- 
tical solution either. 

Mr. Reilly, just so that you have an opportunity, you had indi- 
cated in questioning from the chairman that there is some confu- 
sion about discussion on units. Would you like to pursue that and 
finish your answer? 

Mr. Reilly. As the chairman has pointed out, this committee fo- 
cused on pool size some time back. I think the debate has gone on 
for quite a while. Certainly it dates back to 1995. 

Over the period of time, as the discussion has proceeded, the unit 
of measure has changed. We initially started talking about dona- 
tions in the starting pool of an active ingredient and then progres- 
sively scaled that up. The discussion evolved to donors being the 
more appropriate unit of measure to decide what risk might exist 
or how to ameliorate the risk. 

As we got into the question of donors, and as our people started 
looking at whether there were opportunities to do something, what 
became clear is that there was a wide range of practices; and when 
you look at FDA’s testimony and discussions of how they would like 
to see the problem resolved, you find different numbers being used 
for different sets of circumstances. 

For example, the 15,000 liter number is a number which doesn’t 
take into account excipients. When you add excipients, which is a 
dilution we add to the product to stabilize it, it changes the num- 
bers. 

Our members looked at and determined they have a variety of 
practices that cause the numbers to move around. 

As the discussion continues, it depends on where you walk into 
the conversation as to what you hear. I can’t do anything, and I 
don’t think our industry can do anything, about what happened in 
the past with this. But what we have attempted to do today in pre- 
paring our testimony and preparing our statement about where we 
can change the number is to try and not have that confusion per- 
sist past this point and talk in absolute donor exposure numbers. 
By taking into account all of the different issues that go into this 
and hope that if all of the other parties engaged in this debate look 
at it that way, we will have a less confusing conversation. 

Mr. Snowbarger. Thank you. 

Again, this kind of goes to my basic education in this whole area. 
When you are producing your products, you take this pool of dona- 
tions, donated blood. Do you use that one pool for several different 
products, I presume? 

Dr. Gomperts. Yes. 

Mr. Snowbarger. Then are there different optimal pools, de- 
pending on the product that you are trying to produce? I saw heads 
shaking on the last one — I have to say that for the record — one 
shaking on this one. 

Mr. Reilly. Let me start the answer, because I think the answer 
is multiple. It is complex. 

The fact of the matter is that the variables are from company to 
company, product to product. So the answer that the Bayer rep- 
resentative would give for his constraints and his way of building 
his products would probably be different than the answer that the 
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Centeon representative would give you. That is where some of the 
confusion arises. 

Dr. Davey. Just a point I would like to raise. I think in terms 
of the voluntarily donated recovered plasma, the issue may he a bit 
clearer, in that when we talk about the number of donations in a 
pool, it is a fairly clear number, because we don’t have repeat dona- 
tions essentially in the recovered plasma pool. Our donors donate 
every 8 weeks and no more frequently. 

So when I outlined our efforts to reduce our pools to fewer than 
60,000 donations, I think we can focus on that number. We have 
been successful with the Red Cross material in limiting our pools 
that we use to manufacture IVIg and AHF to fewer than 60,000 do- 
nations. We are not quite at 100 percent but we are well in the 
range. More than 90 percent of our pools now meet that criteria, 
and we intend to press on, especially with our albumin derivatives. 

Mr. Snowbarger. And you feel fairly confident about that num- 
ber. What tells you 60,000 is appropriate, as opposed to 30,000? 

Mr. Reilly. The 60,000 number was arrived at through consulta- 
tion with the experts in the companies with the first objective of 
trying to do something immediately — or rapidly, if not immediately. 
The criteria were related to where the opportunities today are that 
will allow us to make a change and come down to a number less 
than the highs that you heard, recognizing that there are barriers 
below some number. These barriers are: the need to reconstruct 
parts of the plant; the need to revalidate equipment; and, the need 
to engage in a variety of activities that are the result of changing 
the volumes, all of which require FDA approval. Any one of those 
things causes delays. 

So what the companies concluded is, let’s see where the oppor- 
tunity is to set a precise number below which we assure you we 
will be. Then each of the companies individually will continue to 
examine that question, company by company, product by product, 
and engage in direct conversations with FDA about what other op- 
portunities may exist beyond the 60,000 cap that we have agreed 
to. 

Many of the companies, and I think it is reflected in their testi- 
mony, believe that today, in many of the cases, they are already 
there. So what we are really dealing with is the odd situation that 
is over the 60,000. We are committing to bring those down. Maybe 
some of the companies might want to comment on — with some of 
the detail. 

Dr. Gomperts. I think part of the problem, in trying to answer 
your question and also Congressman Shays’ question, is I don’t be- 
lieve there is any member of this panel who has sufficient experi- 
ence and is qualified to talk about the reasons for these particular 
constraints, and that is the manufacturing constraints. I certainly 
am not. 

But there are constraints as the volume and the particular com- 
ponents and the fractions are moved through the fractionation sup- 
ply. There is equipment constraints. There is constraints right at 
the end, for example, in putting the product into the bottle and en- 
suring it dries properly. There are constraints in the equipment 
that purifies the specific products. 
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But I certainly don’t have the expertise to provide the answers 
in depth. 

Mr. Snowbarger. Mr. Chairman, I know you have heen involved 
in conversation here, but I think that Dr. Gomperts made a very 
good point. That is, if we are trying to get a full understanding of 
pool size and its impact, particularly on supply ultimately, we don’t 
have the engineers and the manufacturers before us to tell us what 
those constraints are. 

As was indicated — I don’t know if you want to restate the point 
you are trying to make, but there are constraints in the manufac- 
turing process that make smaller amounts maybe less efficient. 
Maybe efficiency is what we are talking about. 

Mr. Shays. You mean you all aren’t prepared to talk about that? 

Mr. Snowbarger. There are some. 

Mr. Fournel. In my written testimony — I had to read through 
this so quickly, unfortunately — we tried to offer a very specific ex- 
ample for our product, and I talk about specific 

Mr. Shays. Hit the mic just a little. 

Mr. Fournel. I talk aljout specific equipment constraints, so I 
can certainly refer you to that. 

While I agree with Dr. Gomperts that I am, at least, not pre- 
pared to talk about every detail of processes, I think we can cer- 
tainly provide testimony. 

Mr. Shays. We are going to walk through that. I am going to be 
around for a while. 

I want to understand the whole issue of the equipment, the dryer 
size, a little bit. I want to know if that is the nature of what you 
have established today or whether that is just inherent in the proc- 
ess to — generic need to have a certain size, or whether that is what 
the industry has now. I mean, we don’t have many in the industry. 
How many players do we have? 

Excuse me, are you done? 

Mr. Snowbarger. Well, Dr. Feldman had a comment on the last 
question, and then I would be happy to yield back. 

Mr. Shays. You don’t have to yield back. Yes, sir? 

Mr. Feldman. I would like to try to address the question again, 
and maybe an example would help clarify it. 

I have a table that shows what happens with different vat sizes. 
It is table 9-B, if you could put it up. I don’t want to overwhelm 
you with details, but sometimes it helps if you can see an example. 

Mr. Shays. That did kind of overwhelm me. If you could simplify 
that, it would help. 

Mr. Feldman. Most of the numbers we don’t need to talk about, 
but we can talk about two things — the batch size in terms of vol- 
ume, the top line, and it shows a range from 15,000 to 500. That 
is in liters. 

Mr. Shays. These are different size vats. 

Mr. Feldman. Different size final batches, this is everything con- 
tained in that. This is asking what can you do across the range. 

The second line shows the number of donors contained in this 
process and each calculation from that volume. So for 15,000 for 
our process, going into the details of production and counting how 
many there were, it is in a range between 53,000 and 81, or it 
could be all the way down to 500 liters in this process. And looking 
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at the number of donors, there could be, even at 500 liters, a major 
reduction. There could still be 42,000 to 64,000 donors. 

The reason is because as — even as we decrease the bath size, the 
product that is there, that factor has stabilizer added. That is albu- 
min. It brings its own donors in. And unless we address that sepa- 
rately, even though we decrease the effect of principal, the fact is 
the donors are still there. 

While we do that, because we are decreasing the volume, the 
quantity units we can make decreases. So what we can do to serve 
our patients drops. So that is not a very effective way of addressing 
that. 

The question that we have asked is, without attempting to so 
radically redesign our plants, can we still address improvement? 

So if you look in one column at a time — let me take the 15,000 
liter column — the question is the donors per batch range, even at 
that fixed volume, can we address those independently of how big 
the vats are? And the answer is, yes, we can. 

We can — in our case, because I don’t know of the details of my 
colleagues’ processes, we have asked what is in there that we can 
address to make the numbers smaller? And we have found ways to 
do that without having to go and ask for a whole new plant to be 
built. That is part of the initiatives I spoke to. 

But I believe we can address those questions so that, even if 
there isn’t agreement on does it matter in a safety perspective if 
we have a small batch or not, that we can still talk about improve- 
ment for improvement’s sake; and I think we have all agreed that 
we can do that. 

Mr. Shays. When I use the words “manufacturing economies of 
scale,” I can view it two ways: I can view it just in your ability to 
produce enough product or I can view it in terms of cost. 

Let’s just make the assumption I mean it in terms of your ability 
to produce enough product. I want to go over the pluses and 
minuses of a large pool, and I want to see if we have some agree- 
ment on that. 

One would be manufacturing economies of scale. I am just think- 
ing of your ability to produce more in the same amount of time. 
There is the theoretic risk of dilution. There is the concept of what 
I gather was — dilution would be, in my judgment, you just spread 
it out. Ultimately, this one bad donor spread throughout the entire 
system, that donor no longer becomes a threat. 

I look at naturalization as being kind of good cells battling to 
overcome bad cells. You probably use another word than “cells”, 
and it probably offends you, but you get my point. 

Then the concept that we had enhanced genetic diversity. You 
needed — what — enough different antibodies. That is what I have 
down as plus. 

Mr. Fournel. If I can make one comment, sir. 

While I appreciate what you want to do, I wanted to add one 
thing to the list Dr. Zoon provided on the plus side, and that is 
product availability. I realize you just put that together with effi- 
ciency. But I would suggest they are actually different. I think 
most of my colleagues 

Mr. Shays. Instead of my saying manufacturing economies of 
scales, you want me to think in terms of that, in terms of cost. I 
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will do that. And then you want me to think of product availability 
as a separate one. That is a fair way to do it. That is a good way. 

Now on the other side you have one — and maybe there are ways 
to get around this. One is the recalls are much more difficult, as 
there is so much product to recall and different kinds of products. 
So that would be one. 

Then, there is the concept of what I call spread. One bad donor 
can harm not just 1 person, but can harm 10 or 20 . In other words, 
it can spread out. Using this contaminated supply, one bad donor 
results in many people being infected. 

There is the concept of exposure. The opposite of naturalization 
is enhancement. In other words, naturalization, where the good 
cells overcome the bad, you could have the opposite, the bad cells 
overcome the good. Would that be the concept of enhancement? 

Mr. Snowbarger. I think the word Dr. Zoon used was neutral- 
ization. 

Mr. Shays. Excuse me, that is what it was — neutralization. 
Thank you. 

Mr. Fournel. If I can suggest — the issue of neutralization is be- 
cause we know that individuals may have a preexisting antibody 
to the very infectious agent that another donor might 

Mr. Shays. She basically acknowledged it is more proven that 
you have neutralization than enhancement. I accept that. 

And then the big kind of scary thing is you would have an epi- 
demic. In other words, you just simply don’t know of something 
now and then you discover it, and you discover it in a large pool 
rather than a small pool. 

Now, what would I add on the negative side? Anything else? 

Mr. Fournel. I just had one comment to her negatives. 

Mr. Shays. All right, I am encouraging that. 

Mr. Fournel. The issue of bigger recalls or withdrawals assumes 
something — it is a little technical, but the repeat rate of the donors 
contributing to the product pools is an important factor. That is, 
the more times that an individual donor contributes to a pool, then 
the reduction in pool size really starts to be mitigated by the fact 
that that donor is represented in 

Mr. Shays. Are you tying to tell me one bad donor in five pools 
is no different than the five pools being in one lot? 

Mr. Fournel. Than having that same donor — all units from that 
donor going into one large pool. 

Mr. Shays. OK, that is fair. 

Tell me, when you have said that you could easily reduce from 
100 to 65, explain to me, that you could reduce the lot size a bit — 
I want to do it this way. You could reduce the donor exposure to 
a user from 100 to, say, 65. Why is that the case? What makes 
that — am I correct? Has that been said? 

Mr. Reilly. That is correct. 

Mr. Shays. And does the industry agree? You are the representa- 
tive of the industry. 

Mr. Reilly. What the industry has said is when they examined 
their current practices they saw an opportunity to move rapidly to 
move to a limit of 60. In the course of the discussion, what they 
also acknowledged is that, for each company, the method that they 
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would use to accomplish that would vary, depending upon their 
unique situation. 

Dr. Feldman, in his presentation, catalogued for you a number 
of things that his company believed that they would engage in to 
accomplish that goal. 

In Dr. Davey’s testimony, he talked about being able to be at 
that same goal as well. In the Red Cross’s case, they would use a 
different menu of options in order to get there. 

Mr. Shays. Anybody else want to respond? Is it your testimony 
that, basically, you can reduce the donor exposure to a user — let 
me back up a second, just because I made assumptions that I 
shouldn’t assume. Let’s take each of you. 

What is your basic donor to user size? Let’s just start with you, 
Ms. Preston. 

Ms. Preston. I need a little help with “donor to user size.” I 
think we have provided it to the FDA, and I think even in our writ- 
ten testimony 

Mr. Shays. Is this proprietary information? 

Ms. Preston. To some extent, yes, I think all of us have 

Mr. Shays. Then I am going to take an average. 

Ms. Preston. An average? Excuse me? 

Mr. Shays. Would average help us out here? 

Ms. Preston. Maybe by product would be better. I think for 
some of our products we are at 30,000, 40,000. Some of our prod- 
ucts are higher than that, at somewhere in 80 — or 60 or 70 or 80, 
and we have to look at our practices. 

There is a menu. I agree with what has been said. There are 
ways we can look at reducing the donor exposure in a given lot. 

Mr. Shays. Dr. Feldman. 

Mr. Feldman. I am not clear exactly what you are asking me in 
terms of donor to user. 

Mr. Shays. I guess what I am trying to do is get around the dif- 
ference between pool and lot size. When we had this hearing 2 
years ago — and my understanding of the FDA, in private conversa- 
tions as well as their public statement, was that they, too, were 
surprised by the number of the lot size when we go in the 400,000 
range. That blew their mind, and it blows our mind. 

It just tells me that wasn’t something the industry was eager to 
share with us 2 years ago, or I guess you could say, well, we just 
didn’t know what question to ask. But, we are trying to get a han- 
dle on it. 

Ms. Preston. If I could, please, I used to work at the FDA from 
1980 to 1988. 

Mr. Shays. So it is your fault. 

Ms. Preston. It is all my fault. No. So I wasn’t surprised at 
100,000. I wasn’t surprised at less. 

Mr. Shays. They weren’t surprised at 100,000. They were sur- 
prised when it got over 100,000. 

Ms. Preston. I think part of it is people being familiar with how 
we do our batches, and people who have been out to our facilities 
do see our batch records and see how many donors it does take for 
a given set of products. So I think, depending on who at the FDA 
was looking at things, some may have seen where we were and oth- 
ers may not have. 
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Mr. Shays. They didn’t know the answer to our question when 
they asked the question. They had to go out and find out. That tells 
us they were surprised. 

Yes, sir? 

Mr. Fournel. Can I just address this specific question? 

Mr. Shays. I am going to come hack to you. 

Mr. Fournel. I don’t know the statistics that you have from the 
other companies, hut I do know what we provided to the FDA, and 
I believe we were responsible for at least one of the 400,000 num- 
ber you are speaking of, if there is more than one. 

At the risk of confusing the issue more, I want you to recall that 
there are two sources of plasma they were talking about. One is 
source plasma and one is recovered. And recovered plasma is gen- 
erally much smaller volume, as has been explained earlier. 

In our case, the product in question that had the 400,000 donor 
exposure was all derived from recovered plasma, so it represented 
a factor, as we have been talking about, the fact that we had so 
much less plasma per donation, that, in fact, it represented 400,000 
donors. 

To explain again, in other words 

Mr. Shays. I am fine with that, and you just triggered another 
question. 

Dr. Feldman. 

Mr. Feldman. I guess what I want to say is I don’t want to add 
additional confusion, but even within one manufacturer and within 
one product there is variation in how many donors there are. 

Mr. Shays. Give me your high and give me your low. 

Mr. Feldman. So what I want to say is the initiative that the 
IPPIA spoke of is to adopt a ceiling to limit what the high is and 
to reduce the variation. 

Mr. Shays. Dr. Feldman, I agree with Vince in that, if we don’t 
have to limit the top end, why should we? You all are saying you 
can go from 100 to 65. You seem to be comfortable to describe that 
and that you can do it. 

In each case, I want to know your highest level; and I want to 
know your lowest level. That is what we are going to do. That is 
not a hard question. Is it a hard question? 

Mr. Feldman. Yes. 

Mr. Shays. Why? 

Mr. Feldman. Because we have to know what terms you want 
us to include in there. Is it with or without the albumin stabilizer? 
Is it the high end of our range for that? 

We have been asked different questions. Sometimes it includes 
that, sometimes it hasn’t. 

Mr. Shays. OK. Give me two choices. What else? 

Mr. Feldman. Let’s include it, and let’s include the most number 
of donors that there could be in a batch. 

Mr. Shays. What I am trying to avoid is I am trying to avoid you 
all having to come back again. Maybe that is impossible. But, as 
it stands now, you are raising a lot more questions; and we will 
just be back and just try to iron it out. If you can try to help me 
out here, this won’t have to be where you have to keep coming 
back. 

Mr. Feldman. I really want to answer your question. 
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Mr. Shays. OK. 

Mr. Feldman. For our different products, for our Factor VIII, for 
our Factor IX, for our albumin, for our IVIg, we have a different 
total number of donors. 

For our Factor VIII, we have numbers in excess of 60,000, but 
believe we can come down significantly below that. 

Mr. Shays. Dr. Feldman, “in excess” is 68 or is it 200,000? 

Mr. Feldman. Up to 94,000, 94-95, including the albumin sta- 
bilizer and not taking credit for repeat donors. 

Mr. Shays. I understand about the repeat donors. Believe me, I 
understand that. 

Mr. Feldman. If I take credit for repeat donors and can dem- 
onstrate that, then that 95,000 number comes down to 63. 

Mr. Shays. What does albumin take it down to? 

Mr. Feldman. Without taking into account the albumin, it is 

21.000 donors. It is very different. So that is why I need to clarify 
the term. 

For our Factor IX, and I think most of our Factor IX’s, it is much 
lower. The worst case, taking into account stabilizers for us and a 
non-repeat donor rate, is around 28,000. 

Ignoring the non-donor repeat rate, if we can verify that there 
are repeat donors in there, the 28,000 in our case becomes 18,000. 
We are not talking about 400,000 at all. For our albumin, we are 
talking about a range of 20 to 30,000 for us. 

For our IVIg, our numbers are higher. Without a repeat rate and 
with albumin accounting for the donors for the albumin, it can be 

150.000, If I can verify the repeat rate, that number drops to 

100.000, roughly; and if I don’t take into account the albumin, it 
is 63. So that is the range of donors. 

Mr. Shays. OK. The highest number you gave was 150; and you 
said if you could take in repeat, it would be 100? 

Mr. Feldman. Right. 

Mr. Shays. Ms. Preston. 

Thank you. Dr. Feldman. 

Ms. Preston. For Factor VIII — and again this is using sort of 
the same analogy — right now it is around 22,000 to 28,000 donors 
in the lot. When we add albumin, that puts it up significantly with 
another 46,000 to 52,000 donors there. And we can do a similar 
type of calculation with repeat donors also, but I think that needs 
to be verified and validated. 

With some of our other products, such as albumin, we are some- 
where higher than that. Albumin ranges from around 6,000 to 

102.000, depending on whether it is 5 percent or 25 percent. IVIg, 

75.000 to 125,000. But, again, we can get to the 60,000 ceiling for 
those. 

Mr. Shays. OK. Dr. Gomperts. 

Dr. Gomperts. Mr. Chairman, I don’t have the specific data for 
my organization with me. The numbers are approximately the 
same as to my colleagues on the left. 

Mr. Shays. OK. When you get back, if they are higher, we would 
request that you would contact the committee. 

Dr. Gomperts. I will do that. 
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Mr. Shays. We are making a sense that under oath you are tell- 
ing us they are the same; and if you find they are higher, then we 
would like you to notify us. 

Dr. Gomperts. Sure. 

Mr. Shays. Mr. Fournel. 

Mr. Fournel. You want it by each product? 

Mr. Shays. You can just do similar. 

Mr. Fournel. I think, in most cases, it is similar. We, in fact, 
do believe we can document our repeat rate, so we would cite a 
lower number. But, without that repeat rate, the numbers are not 
too different from what you have heard. 

Mr. Shays. Is the number higher than 150 in any product? 

Mr. Fournel. No. 

Mr. Shays. OK. If you are pretty convinced that these numbers 
don’t represent a threat to anyone, why would you want to bring 
down the donor size? I am just going to ask you the reverse of what 
I have been asking you. Why would we do that? Why should you 
do that? I don’t want you to do anything you shouldn’t do. 

Ms. Preston. Can I answer? 

Mr. Shays. Yes. 

Ms. Preston. I think when we look at our practices it is a good 
way of being more consistent. So, in that sense, for us it is a way 
of adding consistency, which is part of good manufacturing prac- 
tices. So that is one way of looking at it. 

It doesn’t mean that there won’t be some minimal effect on sup- 
ply as some of the partial lots that we might have used would not 
be utilized under the proposed scenario of 60 , 000 . 

Mr. Shays. OK. Dr. Feldman? I mean, why bother? Why not just 
continue the way you are doing it? 

Mr. Feldman. First of all, most of the batches we make aren’t 
in this large size range. Most of our batches are lower than this. 
And we provided numbers 

Mr. Shays. Dr. Feldman, is your testimony that, like the others, 
you are going to reduce your donor size, your pool size? 

Mr. Feldman. Unless instructed not to, we are planning to. 

Mr. Shays. You are planning to. Why? 

Mr. Feldman. We are planning to decrease the variation in the 
batch size range. We don’t need to operate at this range and still 
put product out. There is no benefit to us in operating at a high 
end range like that. If we can operate in a narrower range without 
providing these numbers of donors, there is no reason for us to con- 
tinue that. 

Mr. Shays. So your testimony is you can reduce your donor size, 
your pool size, without changing significantly your supply side; and 
so your testimony is there is no reason to have a higher donor size 
if you don’t need to? Is that what you are saying to us? 

Mr. Feldman. I gave you three sets of ranges of numbers. On the 
high end, we believe that we can address those and bring them 
down to the lower range of variation. If we have agreement with 
FDA that we are not impacting any of our validation data or qual- 
ity assurance, we are prepared to go ahead and do it. 

Mr. Shays. I know you are prepared to do it. I want to know why 
you would do it. 
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Mr. Feldman. To decrease the variation. As my colleague said, 
because part of GMP says that process is under control. We would 
also like to have less variation batch to batch, just to have more 
control on it. 

Mr. Shays. Dr. Gomperts. 

Dr. Gomperts. As I see it today, the issue of batch size, pool size, 
does not impact the safety of our products. There is growing pres- 
sure from this committee and also the FDA. We have heard certain 
numbers, there is debate going on. It is important that we look at 
our processes to determine what the impact of reducing batch size 
will be, and the proposal that is put forward has indicated to us 
that the impact on supply will not be substantial. 

Mr. Shays. Dr. Fournel. 

Mr. Fournel. I would more or less concur with my colleagues. 

The only point I would want to make is that I think it is intu- 
itively apparent that having 400,000 donors to a single lot of prod- 
uct is probably not a good idea. In fact, in a very unfortunate se- 
quence of timing, that very lot is implicated or that very material 
is implicated in a withdrawal that we are having today associated 
with CJD in potential six lots of our Prolastin product. 

So it is clear, with the CJD case in particular, having lots of that 
size or donor exposure of that size is probably contributing to the 
withdrawals that we have certainly experienced. In fact, all of our 
withdrawals 

Mr. Shays. So when you get up to 400,000, you are basically re- 
lating it to the whole issue of recall. 

Mr. Fournel. I was trying to relate it to the issue of safety inso- 
far as the donor exposure at that level would seem to — clearly, it 
is associated with the higher incidence of recall, because that has 
been our experience. So I think there is some rationale for reducing 
from those kinds of numbers. 

I think the problem is, when we get below the 100,000 range or 
the 60,000 range, it becomes a much more difficult argument to 
have; and there are many, many factors that impact that argu- 
ment. I think, as everyone said here today, the real reason we can 
all sign on to the 60,000 limit is we think it will improve our man- 
ufacturing processes more than necessarily impact the safety of the 
products. 

Mr. Shays. One of the whole issues was availability of product, 
and the other issue is economy of scales. In the short range, there 
are economies of scale. Excuse me, are there economies of scale the 
larger the batch or the larger the donor pool? I am sorry. 

Mr. Fournel. To some extent. Maybe if I can use the Prolastin 
example that I have in my testimony 

Mr. Shays. Can you talk louder? 

Mr. Fournel. If I can use the Prolastin example I have in my 
written testimony, perhaps that would help. What ultimately con- 
strains or sets the size of our batches is the size of our freeze dryer. 
We want to fill our freeze dryers completely. They are operated 7 
days a week, 24 hours a day, in order to provide this product. So 
the size of that freeze dryer is what sets the basic size of our 
batches or our lots. 

That being said, it turns out, for the reasons again that I have 
discussed in my written testimony and will not go through, that a 
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donor exposure of 60,000 using source plasma is what we need in 
order to get batches that would fill that freeze dryer and enable us 
to make the most product available with the equipment that we 
have. 

Mr. Shays. OK. Explain to me why you take different pools and 
combine them? There has got to be a reason why you do that. 

Mr. Fournel. Because the freeze dryer holds a certain number 
of vials. Let’s say 5,000. I don’t know the exact number. 

Mr. Shays. So it is basically determined by the freeze dryer? 

Mr. Fournel. That is right. At this level, at this particular ex- 
ample, that is the case. 

Mr. Shays. In your judgment, are there medical reasons to have 
larger pool size, in excess of 60,000? Are there health reasons that 
you would want a pool size larger than 60, a donor-to-user size of 
larger than 60? 

Mr. Fournel. Apart from the arguments that Dr. Cunningham- 
Rundles mentioned earlier, no, I can’t see a medical reason. 

Mr. Shays. Refresh me what her reason was again? 

Mr. Fournel. Diversity in the spectrum of antibodies that are 
provided 

Mr. Shays. Antibodies. Is that the key issue of why you would 
want a larger lot size? I am talking about what we can agree on 
and what is proven. We were given these lists of what is being 
studied and looked at, but haven’t been determined to be scientif- 
ically true, correct? I just want to know, are there scientific reasons 
and health reasons why you would want a smaller pool size, other 
than recall issues? 

Mr. Fournel. Why you would want a smaller or larger? 

Mr. Shays. Smaller. I am going to ask each of you. 

Mr. Fournel. I thought you were asking me larger. 

Mr. Shays. I asked larger first, and then I am going to go to 
smaller. You already have answered. You said none other than the 
issue of the antibodies. OK, yes, sir? 

Dr. Gomperts. You mentioned the level of 60,000. Is that what 
you are focusing on? 

Mr. Shays. Are there health reasons to have a larger donor to 
user pool size? 

Mr. Feldman. I don’t believe so. 

Mr. Shays. Dr. Feldman? That is proven. I am not saying we 
may suspect or believe. 

Mr. Feldman. Mr. Chairman, I know there are differences of 
opinion on this 

Mr. Shays. Fair enough. 

Mr. Feldman [continuing]. And I have seen and I have heard 
cited, in fact, at the December 1996 Blood Product Advisory Com- 
mittee from a Mr. Tankersly, also an expert in this area, that he 
believes there is an importance to pool size as a safety issue. I don’t 
know that I can fully represent his opinion. 

I think — in regard to our pools and 60,000, I think that we can 
operate within that range and that there aren’t safety issues in op- 
erating below that. There are not. 

Mr. Shays. The one thing I don’t want to have happen is 10 
years from now I look back on a hearing I had 10 years ago and 
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find out that we limited the pool size and then determine that that 
was a mistake, that you want a large pool size for whatever reason. 

So I am putting you on record, and I am putting you on record 
to understand this, and then this is an issue we are going to pro- 
ceed with. It is my sense that we simply don’t know. We don’t 
know if a larger pool size is better or not. We don’t know if a small- 
er pool size is better or not, only based on intuition. We do know 
that availability of product would be affected, and that is fair. But 
I just want to know if you disagree. 

Dr. Davey. Mr. Shays, if I could speak on that 

Mr. Shays. I am sorry, I didn’t focus that way. 

Dr. Davey. I think you summarized the issue very well, and I 
think the exercise we went through earlier in the day about listing 
pros and cons of a larger pool size was very instructive, and I think 
the answer is indeed that we don’t know what an optimal pool size 
may be in a given situation. 

But I think, at least in terms of the Red Cross position, we have 
taken the position that, given what we know, it is prudent to limit 
pool size where we can, to have a practical upper limit for different 
products that are manufactured from Red Cross-recovered plasma. 
Therefore, we have instructed our contract fractionator to have a 
60,000 limit for IVIg and for our AHF and to use albumin stabilizer 
from that lot for that material. We feel that is prudent. 

And where we can limit our pool sizes for albumin, we are going 
to move on that also. 

But you are right. Pool size variation in the context of other 
issues and other measures that we can take to improve the safety 
of plasma derivatives and whole blood is just one of many issues 
and perhaps not the most important. 

Mr. Shays. I think the only other issue, and then we can move 
forward — I am going to summarize, and it is basically repeating 
some of what you are saying. 

What I am hearing the industry tell us, this committee, is that 
you are going to, in some cases, reduce the pool size. And in some 
cases where you have been using a figure of 100,000 down to 
65,000, it is the testimony before this committee that there is no 
scientific knowledge that says a larger pool size is better or a 
smaller pool size is better in terms of the quality of the product, 
but that in some cases your pool size had been larger and you are 
going to bring them down a bit. 

It is the testimony of this chairman that we are not putting — we 
do not both publicly or privately seek to have an artificial number, 
because we don’t know what that number is. 

It is the testimony of this chairman as well, though, that we 
were led to believe the pool size was much smaller. Given how we 
found out and the surprise notwithstanding, Ms. Preston, your 
comment of the FDA as not being able to get a handle on that fig- 
ure, on that number soon enough, we felt that there was just sim- 
ply not a candid dialog between the industry and Congress in 
terms of what that number was. We were surprised by it, and it 
raises a real concern. 

There is always going to be a concern on the part of Congress 
that economies of scale, not availability of product, can sometimes 
dictate what the private sector will do. And that is one of the im- 



414 


portant rolls that Congress plays, is to say, is there an economy of 
scale coming in here to the detriment of public health? And we are 
going to ask questions to determine that, and this is one area that 
we will pursue a bit because we don’t pretend to have this knowl- 
edge now. 

The area, though, that I feel very important to end up with is 
what do we do for the consumers in terms of recall, particularly a 
recall of 400,000. I understand your testimony is that is unusual, 
correct? 

Mr. Fournel. No, sir. The situation for us with Prolastin and 
the reason I used it as an example in my testimony is that we are 
the only supplier currently in the United States of this product; 
and this patient population has a very desperate need for this prod- 
uct, not just on a one-time basis but on a regular repeat basis. We 
have been doing everything we can to provide as much product as 
we can to this patient population, and that includes the purchase 
of intermediate fractions from other manufacturers that we can use 
in our process. 

Mr. Shays. So that increases the donor size? 

Mr. Fournel. That is what happened. Because we, as a commer- 
cial operation, only use source plasma for our pooling efforts. But 
in order to again augment the supply of Prolastin we purchased so- 
called 41 intermediate that was made from recovered plasma to use 
in the manufacture of the Prolastin product. When we combined 
those intermediates, all these recovered plasma intermediates, that 
is how we get up to the very high numbers because the numbers 
we have for Prolastin using source plasma are in the 60,000 to 
100,000 range in general. 

So the point I was getting at is that, because of the use of recov- 
ered plasma, we do have cases where we have these very high 
donor numbers. However, because all of our experience with CJD 
withdrawals with respect to Prolastin have been because of the use 
of recovered plasma intermediates, effective June of this year we 
discontinued procurement of these intermediates. So we no longer 
use them. 

Mr. Shays. Just as a segue into this point before I talk about re- 
call, there has got to be a tremendous economic incentive not to 
make your pool size too large, because when you do have recalls, 
I would think it would be quite expensive. 

Mr. Fournel. Well, again, sir, understanding that a 400,000 
donor recovered plasma number, you can equate to 100,000 donor 
source plasma. 

Mr. Shays. OK. 

Mr. Fournel. In other words, they — because the donor, the vol- 
ume of the donation is so much smaller, recovered plasma — so it 
doesn’t mean the lot is four times bigger. 

Mr. Shays. Fair enough. 

Mr. Fournel. So the same size lot — is the same size final prod- 
uct content. 

Mr. Shays. Is it true that, as alluded to by one of the consumers 
who spoke to us, that you have had a significant number of recalls? 
Have your recalls become greater than in the past? I would like to 
know with each of your companies. Do you have more recalls today 



415 


than you had a few years ago? That may be just that we are just 
being more vigilant. 

Mr. Fournel. Again, I’m sorry. As I put in my written testi- 
mony, seven of nine. Now, I have to say 8 of 10 recalls that we 
have had in the last 2 years have been because of CJD. So, yes, 
we have had more. 

Mr. Shays. OK. CJD has been the reason why you have had 
the 

Mr. Fournel. That’s the vast majority. 

Mr. Shays. Not any of any of the other factors that in the past 
might have been the problem. 

Mr. Fournel. I’m saying that we might have had two recalls 
that are associated with GMP issues, but that’s more or less the 
nature of the business for us. 

Mr. Shays. Dr. Gomperts. 

Dr. Gomperts. The majority of our recalls have been CJD re- 
lated. 

Mr. Shays. How many have you had in the last year? 

Dr. Gomperts. In the last 6 months, there have been five. 

Mr. Shays. In the last year? 

Dr. Gomperts. I can’t tell you. Probably double. 

Mr. Shays. OK. Dr. Feldman. 

Mr. Feldman. Centeon has not had a recall for CJD. But we 
have had recalls for GMP-associated issues. We’ve recalled albumin 
last year. And we also had precautionary recalls for a Factor VIII 
and Factor IX. They were small recalls. 

Mr. Shays. So during a 12-month period, the last one you could 
state to us, what would be the number of recalls? 

Mr. Feldman. I’m not sure, maybe four or five. 

Mr. Shays. OK. If it is larger than that, you will notify the com- 
mittee. 

Mr. Feldman. Yes. 

Mr. Shays. Thank you. 

[The information referred to follows:] 
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Mr. Shays. Ms. Preston. 

Ms. Preston. Alpha has not had any recalls for CJD as of yet. 
That doesn’t mean that in the future we won’t. We’ve had one re- 
call of our intravenous immunoglobulin because this particular lot 
was associated with a higher rate of adverse events than we had 
experienced, so we took a precautionary action and recalled that. 
That — those are — I think that is the only recalls we had in 1997. 
And in 1996, we had, I don’t know the exact number of recalls re- 
lated to Hepatitis A. 

Mr. Shays. So the total amount in the 12-month period? 

Ms. Preston. I would say less than five. 

Mr. Shays. OK. 

Ms. Preston. But I will check on that and make sure. 

Mr. Shays. If it is different than that or higher. 

Ms. Preston. Yes, sir. 

Dr. Davey. We, Mr. Chairman, and the Red Cross have definitely 
noted an increase in the number of CJD recalls since August 1995. 
And we think some of that reason is because, at that point, the 
FDA recommended that we begin asking our donors questions 
about family exposure to CJD. We’re receiving a lot more informa- 
tion from our donors. As a matter of fact, 85 percent of our recalls 
are because of postdonation information we get from our donors. 
And so this is impacted on the number of our recalls. 

Mr. Shays. OK. 

Is it fair to say that most of the recalls 5 years ago would have 
not been because of CJD, it would have been for other reasons? 
And my assumption is that some of the reasons you have had in 
the past have been dealt with. Some of the — there have been im- 
provements in your process that have resulted in your not having 
a need to have as many recalls for some of these other reasons. 

Dr. Davey. I would think that’s fair. I think recalls are always 
instructive because they indicate an issue that needs to be ad- 
dressed, whether it’s an issue in postdonation information that per- 
haps we’re not eliciting properly or questions could be answered 
better or perhaps it’s an issue in the way we handle producing or 
manufacturing our components. So recalls are instructive. And I 
think we’ve learned from them. 

Mr. Shays. Let me just take the last question. If I were a user 
of blood products on a continual basis, I would become pretty well 
informed. And I would think, and maybe this is happening, that 
every manufacturer would be able to have a number I could call. 
I could literally call that number, hit whatever the batch number 
is. I don’t — I’ve never seen how you would identify it, but is it a 
batch — what is it? It is a lot number. And I would be able to hit 
that lot number. And so, for instance, Mr. Feldman, when I called 
your company up, I could hit that lot number and it would tell me 
the status, that there is no problem with this lot number or that 
there is because of so and so. Does that happen? 

Mr. Feldman. I’m not aware that we have something like that. 
But a system like that could be considered, yes. 

Mr. Shays. Well, it is my understanding that you do not have to 
tell the end user of the product directly. It would be rather imprac- 
tical to track down the end user, correct? You could contact where 
you sell it, but not the end user. And so then the question I would 
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have is, what are you all doing to make it easier for the buyer do 
that? I mean, on either the Internet or on the telephone? Do any 
of you do it? Yes, Mr. Reilly. 

Mr. Reilly. Well, the association is in the process of initiating 
a project that is aimed in that direction. It’s not quite as com- 
prehensive or user-friendly as the proposal that you just made, 
clearly, but it has two elements to it. First, it is to create an asso- 
ciation Web page to provide easier access to the withdrawal infor- 
mation that is available. And, second, to engage in a dialog and 
create a network with the major patient groups that have orga- 
nized programs so that we can have a way to more rapidly dissemi- 
nate information. It’s not quite as elaborate as what you just pro- 
posed, but it’s a step in that direction. 

Mr. Shays. Well, why would that be elaborate? That to me 
wouldn’t seem like a difficult thing at all. You just have a num- 
ber — maybe I have a false impression. There aren’t that many 
manufacturers; are there? Are we talking about hundreds or are we 
talking about a handful? This is it; isn’t it? So it would seem to 
me — and so wouldn’t every blood product that I have identify one 
of your companies? 

Dr. Gomperts. True. 

Mr. Shays. Would it identify the Red Cross? Would it identify it? 
It would. So I could — yes, sir. 

Dr. Gomperts. I’m not quite sure what you’re saying, but I think 
what, and correct me if I’m wrong, what you’re asking is if a con- 
sumer of one of our products had used a particular lot 

Mr. Shays. Not had used or is planning to use. I look at it, and 
I want to check before I 

Dr. Gomperts. There is a question around that particular prod- 
uct and that particular lot. And if that individual has such a ques- 
tion, certainly there is customer service 

Mr. Shays. OK. Dr. Gomperts, I would like you to think about 
this. If I were a hemophiliac patient, and I had this blood product 
that I was using, and it had a particular identification number on 
it, I would want to just be able to call up your company. I would 
want to see the phone number on the bottle maybe. And I would 
call that company up, I hit these numbers, and I would get a read- 
out. It said this product is good to use; there has been no recall of 
this product. And it just strikes me that, since you are not required 
to go and ultimately contact the end user, at least make it easier 
for the end user to contact you. 

Dr. Gomperts. I believe we have such a system in place. 

Mr. Shays. Well, if you end up calling someone who refers to you 
someone else, that wouldn’t be very friendly, but if you do, that is 
good. 

Dr. Gomperts. They come to my desk. 

Mr. Shays. Let me say I believe you do or know you do is a dif- 
ference. Describe to me how the system works, then. 

Dr. Gomperts. I can give you — this occurs on a daily basis. 

Mr. Shays. OK. Let me just say to you I don’t want to be — I don’t 
want to take a cheap shot. 

Dr. Gomperts. Yes. 

Mr. Shays. But if I were a hemophiliac patient, I would like to 
think that your company or any of the other companies would have 
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a system that you were so well aware of that you could just tell 
me chapter and verse how it worked. And maybe — ^yes, Mr. Reilly. 

Mr. Reilly. Let me just make two observations and then a 
pledge. 

First of all, what you have proposed has to do with providing an 
opportunity for recipients of our products across the full spectrum 
of all products available. What we’ve been discussing is an effort 
by the industry to try and enhance the communication where there 
is a product with a question specifically. I think those are really 
two different things. But what I do pledge to you on behalf of the 
industry, is that we will examine the question you raised and de- 
termine whether we can do something positive that is more respon- 
sive. 

Mr. Shays. I think that that would be helpful. Because, what we 
may have ended up in this hearing is no real answer about donor 
size. So I am saying to you I am not sure how this committee is 
going to go in that area. But if, at the very least, we can’t say a 
large donor size or smaller donor size is preferable, I would say we 
would say smaller is preferable where practical as long as we don’t 
negatively impact the availability of the product. 

It seems to me that one of the outcomes of this hearing may be 
that, at the very least, to the consumers who use your product, 
they should feel very comfortable in using your product. And while 
they are using this product, there isn’t a letter on the way telling 
them not to use the product. 

And given the number of recalls that you have said, they are 
not — it is not one every 3 years, it is something that happens. It 
would seem to me a very logical way to proceed. 

So maybe one of the outcomes of this hearing will be that you 
will focus a little more attention on that. And I will say to you that 
this committee, and before we draft our report, will want to know 
what you are doing. And if you are doing something that we think 
is meeting the consumer, we are going to make sure that we pub- 
licize it and congratulate you for it. 

Is there any final comment? 

Mr. Davey, I kind of left you out and yet you are probably — Dr. 
Davey. I want to make you a mister, and I want to make Mr. Reilly 
a doctor. 

Dr. Davey. I would just like to comment, Mr. Shays, I think your 
idea is excellent. And it actually was proposed by one of my col- 
leagues, Dr. Peter Page, at the Blood Product Advisory Committee 
hearing a year, year and a half ago. And I think it’s time we look 
at this again. I think it’s an excellent idea. I want to compliment 
you. We thought about that before. 

Mr. Shays. Let me end by apologizing to you, Mr. Reilly, and 
you. Dr. Feldman, because I think it was very unrealistic of me to 
think that I could have a few questions and then leave. So I apolo- 
gize for my impatience and your trying to respond to my questions. 
I appreciate your being here and thank you. 

I call this meeting to a close. 

[Whereupon, at 2:27 p.m., the subcommittee was adjourned.] 

[Additional information submitted for the hearing record follows:] 
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Kathy Miles Crews is a member of the national Board of Tnjstees for the 
Immune Deficiency Foundation. She is also the President of the Texas 
Chapter of the Immune Deficiency Foundation. She has been an active 
spokesperson for many years to benefit patients and families affected by 
primary immunodeficiencies. Mrs. Crews son Clayton was born with X- 
Linked Agammaglobulinemia. Fler brothers Stephen and David are also 
affected with the same primary immunodeficiency. Their medical therapy 
bimonthly infusions of intravenous immungloubulin replacement 

therapy. 

Mrs. Crews has been outspoken on the issue of Inactivated Polio Vaccine 
vs. The Oral Polio Vaccine. The CDCs recommended change in the 
polio vaccine schedule was quickly incorporated into the professional 
education programs she directs through her local chapter. The goal of the 
information provided by the Texas chapter is to assist pediatricians with 
making early diagnosis of primary immunodeficiency diseases. 

Mrs. Crews professional background is in mortgage finance. Her husband 
Larry is President of an oil field company. 

Mrs. Crews currently resides in the Houston area. 
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Thank yon for the opportunity to submit ’written testimony to this Committee on behalf of 
the Immune Deficiency Foundation, my son Clayton, and my brothers who are immune 
deficient. My name is Kathy Miles Crews, I am a member of the Immune Deficiency 
Foundation Board of Trustees and the President of the Texas Chapter of the Immune 
Deficiency Foundation. 

Mine is a typical American family, at least until one day in 1963, when our family was asked 
to line up with our entire community for a modern mirarle cure for polio. "We all took just a 
sugar cube with a medicine that was deseed to eradicate the deadly disease. That day 
changed our family dramatically. Within two weeks, David my younger brother was 
paralyzed from the waist down. To the astonishment of the medical community, David had 
developed polio from the vaccine deigned to prevent the disease. The result of David’s 
vaccine associated paralytic polio was the diagnosis that he and my two other brothers 
suffered from X-linked Agammaglobulineima a primary immunodeficiency (FID), affecting 
males. 

The diagnosis was made in time to spare my younger brother, Stephen from receiving the 
vaccine. My older brother Dennis died as the result of complications of his primary 
immunodeficiency. At the time of his death, my brother Dennis, suffered from a brain tumor 
that robbed him of his sight. 

As a female, I was spared this particular disorder, although many women are affected by the 
over 50 primary immune defidency diseases. However, my brothers continued to suffer 
recurring infections that often required hospitalizations. The only treatment available to 
them at the time was the painful intramuscular injections of gammaglobulin. By i9S0 our 
family was delighted to learn that gamm^obulin had become available intravenously, 
resulting in a higher, and less painful dosage. With the administration of IGIV my brothers 
received more antibodies, protecting them from a wider spectrum of disease and improving 
the quality of their lives. We were thus spared the frequent trips to the hospital, and became a 
relatively normal family once again. 

Watching my brothers suffer with chronic illness, I never considered the possibility of having 
my own children. The doctors suspected that the PID in our family was genetically linked. 
However, with the advent of IGIV I found myself rethinking the possibility of starting a 
family of my own. It was not established that I was a carrier of this genetic disorder. 

I married and with great anticipation my first son Cody was born healthy, four years later my 
son Clayton was born. 

Early blood tests given to Clayton indicated that he had also been spared primary 
immunodeficiency. When he fell seriously III at six months of age further testing revealed that 
he was indeed immune deficient. At eight months of age my baby began IGIV therapy. IGIV 
has allowed Clayton to grow into a normal healthy teenager. My brother Stephen has gone 



422 


on to become an allergist and inimunologist. In his practice he treats other patients with 
primary immunodeficiencies. 

IGIV has been instrumental in helpii^ our femily live a normal life, free from the fear of 
constant, tecurring, and life threatening illness. However, in 1994 we learned that the 
medication used to keep us healthy had developed serious problems. Hepatitis C had been 
transmitted through the use of IGIV. We were not able to adequately obtain lot numbers 
associated with the Hepatitis C recalls. To this day my family is not sure of the lots affected 
with Hepatitis C virus and which of these lots we may have received. Our only recourse has 
been expensive and ongoing diagnostic testing. My son and siblings have had tests on their 
liver functions and ultimately PCR testing. So far they have tested negative, however this 
may not always be the case, and their .health continues to be monitored. Our family situation 
is more fortunate then some others who are not able to afford this type of health surveillance. 

At this juncture, our family along with thousands of others became proactive in issues related 
to blood safety. Concerns over recalls, withdrawals and notification became a paramotmt 
concern. We began to routinely record the lot numbers of the infusions we received I would 
also like to mention the voluntary withdrawal of products containing donors who are at 
increased risk for CJD. The guidance offered by the FDA and the decision by industry to 
withdraw these products from the market place, strikes terror in the hearts of patients. 
Although, it has not beai proven that CJD is a blood born pathogen, once the decision is 
made to remove CJD tainted product, the consumer/patient and their physicians need to be 
notified immediately to avoid being infused with these lots. We also became alarmed over the 
“off label” usage of IGIV, as we feared shortages associated with products being withdrawn. 

Our story, and countless others, serve to illustrate the effectiveness of IGIV therapy. Our 
bimonthly infusions, keep us healthy and remain necessary for the entirety of our lives. The 
safety of the blood supply affects my family several times a month as my loved ones sit with 
an rV in their arms and are infused with the blood of many donors. Any changes made In the 
collection, manufacture, and distribution of these products directly impacts my family. 

As a parent and sibling, I would urge this Committee to consider the perspective of immune 
deficient patients carefully before entertaining recommendations that will affect the monthly 
medical therapy of some 20,000 to 30,000 patients.. Arbitrary changes in such a successful 
therapy would be tantamount to repeating the Tuskogee experiment. It is essential that a 
representative from the immune deficient patient population sit on the current blood safety 
advisory committees, so that the considerations of the growing number of patients who are 
consumers of IGIV can be voiced and heard 


Thank you for the opponunity to express my concerns. 
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Awarded 9/28/92 
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• First National Registry of Primary Immunodeficiency Diseases. 

• Over 350 patients registered, double the expected number. 

• Provides an important resource to physicians and investigators who 
deal with these patients because the disease is so rare that any given 
physician in practice can not develop enough expertise or experience. 
The Registry serves as a resource to give access to larger chnical 
experience. 

• Has provided important clinical information on the disorder such as 
frequency of complications, long term prognosis and clinical 
presentation. 
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SUBCOMMITTEE ON HUMAN RESOURCES 

TESTIMONY OF COREY S. DUBIN 
PRESIDENT COMMITTEE OF TEN THOUSAND 
MEMBER-FDA BLOOD PRODUCTS 
ADVISORY COMMITTEE 

CREUTZFELDT-JAkOB DISEASE 
MODIFICATION OF FDA RECOMENDATIOMS 

THURSDAY JULY 31, 1997 

Chalrmaa Shays & Distinguished Members, 

The following letter was addressed to FDA staff from the Committee Of 
Ten Thousand regarding proposed changes in FDA policy regarding CJD and 
plasma derivative products. The current proposed change in the CJD policy 
Illuminates a number of Issues that we believe are indicative of what 
continues to be wrong with the regulation of the blood/ blood products 
Industiy, We hope the issues artieulated will help illuminate COTTs 
concerns for the Subcommittee; 

We have given lengthy consideration to the proposed 
changes/modifications of FDA’s December 1996 recommendations 
regarding plasma donors and single donor processed dura mater. We have 
reviewed the different options put forward by FDA staff and have difficulty 
with options 1-4 as well as with the overall presentation of the Issues which 
are being defined and delineated In a very narrow fashion. From our 
perspective the discussion appears to be lacking In an analysis of the larger 
context. The Issues are being presented here as If the landscape today is 
unchanged from that of July J996. in fact some would argue that that body of 
knowledge regarding the threat posed by CJD does remain constant with 
what we knew at that time. Hbwever, we are seeing a growing and disturbing 
bo<fy of evidence that raises the real possibility CJD transmission throng 
blood/ blood products. While we still do not have a confirmed case of 
transmission .through blood/ blood products, we are seeing more Indicators 
that necessitate both a much larger commitment of research dollars fiom 
government and industry as well as a hei^tened de^ee of caution in 
assessing the current regulatory landscape reading CJD. Given the above, 
we do not find this the most opportune or advisable moment for 
raodtfieatlon of the current FDA policy and would therefore recommend the 
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adoption of option 5; no change in current FDA policy. 

When the Special Advisory Panel On CJD made its recommendations 
in July of 1996 the work of Dr. Brown at NIH had not been completed, the 
WHO recommendations had not been promulgated and we were una^^re of 
the articles regarding transmission of CJD to any workers handling dura 
mater. { Lancet Vol. 341 pgs. 1-3} While clearly remaining unproven the 
blood/ blood product transmission of CJD is more indicated today than it was 
in July of 1996. 

Critical issues such as plasma pool size are not addressed in this 
discussion. This is an issue that clearly and directly impacts the discussion 
of CJD and this particular policy change. The use of such large pools ^0, 

000 donors or more per pool} certainly impacts the issue of both risk and 
the impact of potential product holds or quarantines. Given that the 
incidence of CJD in the population is roughly 1 case per million. 

Significantly smaller pools would substantially reduce the impact of 
subsequently discovering that a donor had been at risk or had developed 
CJD. Since the amount of individual product units would be significantly 
lower the hold would therefore have a much smaller impact on product 
availability. It also would reduce the overall chances of a given pool 
containing the plasma of a donor who subsequently develops CJD. The 
question of pool size was not at all addressed in the discussion surrounding 
this proposed policy modification. This is another example of what we 
believe is the consistent addressing of critical safety issues In a very narrow 
fashion that falls to Incorporate the larger picture or landscape of a given 
policy or issue. 

The Committee Of Ten Thousand has, over the last five years, 
constantly been raising with FDA staff the issues sui rounding plasma pool 
size. It is oui- contention that these very large pools are employed due to 
their efficiency only in terms of manufacturing economics of scale. They 
certainly do not represent the safest and most protective scale In terms of 
the users of plasma derivative product. In fact, plasma pool size is another 
instance where economic concerns, manufacturing economies of scale, have 
been allowed to take precedence over the question of what is the most 
desirable pool size In terms of maximizing the margin of scdety for the users 
of plasma derivative products. 

The question again becomes, lacking definitive conclusions, what is an 
acceptable risk for the users of blood/blood products and how much is the 
margin of safety to be adjusted in the name of availability and supply. These 
are the critical questions to be answered when considering the proposed 
modification of FDA policy. Unfortunately, the Issue of recall, withdrawal, 
quarantine and hold becomes more difficult when the manufacturers are not 
forthcoming with the necessary data regarding the impact of a given policy 
like the one adopted by the CJD Advisory Panel. Consumers were subjected 
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to sometimes dire predictions about the potential^ critical shortages that 
would be the result of the new policy when It was adopted In 1996. We were 
told that if this continues . “you guys will never have enou^ factor to meet 
your needs” rather than a factual and substant^ted anal^is of what the 
Impact W3uld be in a varfely of situations involving the adopted policy. How 
are we all to make intelligent and well balanced decisions about the questk>n 
of acceptable risks and availability if we have nothing more than alarmist 
rhetoric to work with. This is part of the context that COTT believes is not 
being addressed here. 

This modification if adopted will allow, at a minimum, Baxter and the 
American Red Crc^s to immediate^ release holds on a very large number of 
units we are being told. It is also important to note that this Is occurring in 
the context of Baxter having to initiate a number of product withdrawals 
and recalls this year alone. These actions have seriously impacted a large 
range of Baxter/Hyland’s plasma derivative products such as Albumin, AHF, 
Immune-globullns IV. Plasma Protein Fraction and others. This series of 
recalls emanating from Baxter has impacted a wide range of the company’s 
plasma products and certainly must be having a significant impact on 
product availability as well as the Baxter’s economic picture. What role do 
these issues play In the current request for pohcy modification and how do 
we asses the request for pohcy change In this larger context? 

hi oi’der to reach intelligent and well balanced decisions re^rdlng 
both safety and availability we must have the data necessary to inform those 
decisions. As we have repeatedly stated this has not been, and is not. the 
case and we again find ourselves confronting an Important decision with 
serious Implications while not possessing the data to ^ve us a clear 
understanding of the ImpllcatlDns of each option and the overall landscape 
regarding tlie potential impact of any one option. This Is a situation that 
must change If we are to make Intelligent decision that maximize the 
margin of safety for the users of blood/blood products. 

Again, we at COTT are struck by the FDA’s unwillingness to exercise 
the power invested in it by the Congress. Any data relating to decisions about 
safely and availability should be, and from our perspective can be, demanded 
by FDA. Why are we consistently working with limited knowledge of certain 
facts and data sets that are imperative to understanding the implications of 
any given policy option or change. This continues to maker no sense If our 
goal is to reform the regulatory structure and maximize our margin of safety. 

Another issue that seriously impacts the mnge of safety discussions Is 
the question of strong regulatory authority versus this concept of “building 
consensus” which we hear so often when having discussion at the FDA It is 
our contention that at a given point on the time line consensus building 
became synonymous with self-re^ilation and a lack of real oversight by those 
at the FDA tasked with regulating the bl(x>d/blood products industry. We 
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certainly support the concept of close cooperation between Industry, 
government and consumers, however, without strong regulatory 
independence and enforcement what we will be left with is a repeat 
performance of the 1980*s. 

If we all share the goal of creating the safest blood supply possible 
then why do we continue to be plagued by the same problems and barriers 
to a clear understanding of any given problem. 

For COTT, the question continues to be, will the next emergsnt threat 
devastate an entire community before we effectively respond or will we have 
created the kind of cooperation and strong regulatory climate that will 
result in the Impact being relatively small and contained? At this time the 
Jury remains in deUheratlon as to the answer to this critical question. We as 
the recipients of the last regulatory failure are certainly committed to 
changes necessary to prevent a repeat performance of the 1 980’s. 

COTT's leadership continues to call for the creation of a new climate 
of cooperation between industry, government and the user community. It Is 
our contention that this is the only effective approach to maximizing the 
protection of the health and safety for the millions of yearly users of 
blood/ blood products. 

Yours In The Public Interest, 

Committee Of Ten Thousand-Science fir Medicine Working Group 


Corey S. Dubln Dr. Rich Colvtn 

President COTT Chair-Science & Medicine Woilking Group 


Dr. Dana K uhn 


Terry Rice 


o 



